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^jUi] aj^SCaII *u>jdJ ^^aJI £j*i\ »ji*Ii> j . » 

•£!_j L^'jwai obl^>-l ^1 jlSoV'j .1$; t^yJl 






.aIS" jjUJl i-jU**! (Japt aJ oSt (jiJl £)>Jl 
4p*Ijj j~^]I jl>*Ai*ill ^ olju (L*jj) <UjL*> Ajj j\aj <JL«P ^ t jfi jij Lilli 
^»^>u tiiUaJlj o^UJl jjJalj a* jj^J> — J—i;_a 

jj^l) cjl laol l Ajlgj jl|jJL> 0».l ? CjLj j_yJl 4j*«v*^lJl APt4 $"yCj> 

J^l ^<lp k ^xll 4j^**mJ| L ^ ^ > w»Jl^g t(oL>*jl jL^jI 

. ajjlala AjI$J aJ j J-J ^ ljjl>~ 

William H. McNeill, The Global Condition (1992), pp. xiv-xv. 






4 jjj jJb ^jxuuSlI 4 J j" ill c- 1 'U'~i s JI jjlS »<U.iiiU ^9 

(jl£ 4jSl »i_jl uVilj dJj JjLflj <pj {0 jj■^*' 11 ...,j^>^ll j* ■■*> 

4j£j^JI Sjili (j-a '*lj dJLjjj ...LajjP .jUa^ll IjjJi LojIj Lgj » 
jA li’su&l u^j a- 11 (Jjj jjl ij^AI i4jjLoa1I 

Jlal, *i! ,.jUa| ililj 5 jjju 3 d 1 j~ -v~ ( j^Laj Loot 1 «■*- ■»- 

.i.iiiii t (JS A j L m . u*v jSJ ji.ifl 

(ji 8 sluxi jlilj 

Chaikin & Kohl (2009), p. 158 


Aj^JLJI ^oJj ^^3 ^A (. j-mJxJI ^jP k^LzSsJl IJ-A 

^(j^jVl ^^Ip oLxJl ( _ J £>- Oj£Jl illJ j ^ jU»l J_j9 

^^531 jUl <L^jI jj L.UJ IJjJj- Ljlij U^j ^L53l IJL& jUL . ^ja\ i^Jl 

^jXJl 4.-.-.JjJl oLu^cJJ LvOjI p*Sj ( _ r J>Ul! JaJaa Lo^a ipw 

f g 3 ^JLJl ^ 

Loj <_j~*p ^L«iaI ja j ~£*Jl ^j^bdJ L-L-l JSLlL. ^jp < fc l..~>K...ll ^JLp 01 

j >~Sp (_jlP LjL>- Oj^ jJLjl dJUub 0l£ 

.ol v» . i> ...~ l l jJjIjIj oL^XmJI jjj j^aJI ^1 01 ^ odj>t-xi^ 

1»jlp «. 1968 f UH ^ Sti. oULkNl p\ ^Sj J>\ i**Jl cJop- 

SjI jjjl J-3 t^jl10 ^jLa^Jl b.JLSj 0I0*jl ij 0j^a JjM j^jlJl ^jJl 8 
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( _ 5 x3l cJlS Ux I ^ ,_y>Jl V 3 ''“**^ ‘1*^3 j-* ,_j® <_$3l 

^Ul ( J»-jt SJ>W (_$S J*oU- 5 p jJ*ja 4*»pI>«JI UsI^PjjjiJl Ij-alSJl l gkaa~l» 

iS * j$^t C$1 jl 4<LJjboJl jjJuaJI O^L >»—J ^Ll J-i ^iUi (jlS .^jj ji3l3l Ujl$^- 

40^_S <L«jal oli UIX-1 XftLil CXS Oj*Ji .OjjJaLJI Jj~p Ig^SUj 

,^J> L>-Lu 0 j£j jl jl \$laa>- jj./ all oXft <XolS li| U^ I ( jSI j»J Ux 

j;P jVl jj*a3l CXwa> ts-LiAJl {j* ^j>- vXj Jj J J A-LojJ Ijj^s c Jflill ' 

^jJjjJaLJI Ujl$i»- ^jS .^4JiJl jlJU {jA 4Xjj C~»J US £cla~Jj 4^^ 

a yjx J jJjjl jjJ^Jtlj Ij~alS jjcJ < L> « X 4<-l.,<3.; 4 juL ah^flll ^ ( j^>jS/l <Uw l^^laUll 

tJjulHj al.Aall j|jj aljj jlS La 43jjtaJ ^SXaSj (Jj./ 9<>il 0LS” .5Lji» ojX) XXj 
Frank jUjj> jjjly 8 ^3^1 xli <jll»l US’ taUiuil ^ s^JaJl ^jSflu -uil liUj 
/’’j-OJl jIju y> j.friJl *%J\ 5JLp J jU- USjS JIp Borman 

yr«« tD ‘(JUiA jjU 3XP ^ydjlp Oi l) jjatJl j^ip • ^oj3» jlalal jl ^jSo |*J 
tt(_$ jaaII L^»jJl a J 5«»-UyMl o cJlS . »UoaJ 1 i\jj L$JaiJl Sjh>i4> l jj~& c~~~J>j£- 
4 . .Ull) t_jk£J( IJU i_i>L p ^Lp e j j - ^a JI 40 { j />jSlI £jja • JJ* 0 (_#* 
j*J 4 j.i./»i Oj tajj«^J! aJLfe C-*S Lw .8 j3^ aLaXo jtUo ! t _^Uj 

l _jSIj^ 1 ^tw»^ toll J^b«- .1x14^11 i x*j Lfj^>l j*J j ^ Ixi Lgj y*-ll 

Lg-Jl jlait O-A) (_y3^ iaiU- ^jLp l^xUajl j 44jL*j ajj-uaJl .^XsJ ^1 

.jj«S X>- lajJlilj ejj«4»Jl aX* JljJ V .Lo!i oIjXj SX*J 

c-yft L * 40 jX«JI j^U xx»JI ^ix*J! IJ 4 J U L# i— ,^Ll ^»J 

oUJJl j 44^jX)JI oil j^\j 4Xi^Ul Jii — (_yjjl 4—' jf- Ujj- LxLsj LxJ yt U ~ U j 

4oLo-S3Ij 4aLj-i3lj 4 oLU>LjJ1j tUjUJSnj Jla ej-^>U<Jl 

UflAI l^UtOUl Ixl OjUJI {jA ^LjSII eXs ji-3 |*Pjj .^jLJlj Lil^^isJlj 

jJ> XjXoJll a jaJL y>\s? ji- tiUS ^Ufj .X^lj jjiaXa {j* pJj 

(_ 5 iUjJl ij jXiJl _jlUd! jji vU*x 4j*iiUjl aUiiJL J»l>**Jl jjAoSfij (Jjj'Jl USjSJ 
/ 2 ) 0 j£J! l^il^«>- ( jJ> jS/l *—i-S a jA JjSl jj-a 5! oX» vXx-jijl • ( jl4»-j^Jl 

a^Lj lIU j (_ 5 ilj .0 j^3l Ixa ,_y* UisjJ 4 »UaJ Ua j j- 1 xXj jtJUll j«p jj^Lil c.. 1 a>-j 

. 1970 ^UJl ^ ^j^U ^jj Jjl aLiJj UlJi ^ Uj t t _ 5 ~ ; -Jl ^j^l ^ 55jt*w» 5*jj~» 
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1970 ^ oik; osilils ^ l^t; *- J Ij_^>x*JI <1)15 

IjJJb^^jSl cdLajj^^lJjt-xiln^ g.~ a >i ^Ip I filial ^jij£Ji*}\ij* 41o«a 4pL*a- 
C—>tj <ulSlU ^ ^IgxJl jjjiJl JLaXj Jju . <l«jJla11 ojuJI oJa ^3 

,^-iOji L«ij4 ^ Dennis Meadows S^Ls 

e jJLi . dijjJLJl (JjL* <Jj^" L»_jj y.j ^ 3_$.Xa-s <1)I_jXa jjjjiJl 

UjL^I |«J ol_^Jo j~S ^L»xaI illxA <1)15j .ajaJ^J i <JLUS ^ Uj iol*J oJaj 

ijlj^JL) JjJL>wJl Ojj>t^}\j t^pl'.^ll jO)l I4.«.g4 

U ^xjl oJLfc <1)1 !_£& aJL»a>mJI o»> 15 .4jUx>-i jjoco <_£JJl w>^Ul_j 


.<w—jja)I ( J-a.o.»Jl ^JLJl Ajftli j X*p ( J^jOj cl,^'..) ^*>Jl <3 oil5 

• j~S L^JL y~j jvJj j»«5 ^L»xaI> 4-*ljjJl e-i* JlJiol iIjxJ^a 

<iAji5 jl5 tL> jj ^Jl tFrits Bottcher jt JUj 

( j*» jJi£)l oj!5 <JJLJJL3 as^sjj C|*JLmJI ^ j 1x51a 

y~^ ^^jip l^xJLaiA o-«j ^jdl JS’L t .Jl 

Ojla^gTj IJbt j5Jb li-A ( _ # 1 p tSy^ jj^Sfl Oj 15 lOo 

^JJI J-^jJI _^X*lll iSjwbyJl ^ <JLlIi <A*uj Aj^jllJl Oj-UJl ^ j_y jjL-i <ii!S t J) Uj 
< u»Jjdl JJL^ill \jLaa j»-gx5U ic-LaaII ^y> 

<iJLlj p&jj (_$_,pUL«j *-.~1aL C.. la a x» -1 gj >_pl <Jili ^ -o 

^Js- j^axi; j*J.OJ>JLi SjIjJ ^UaiJ'ill ojLxpL; < 1)^11 4 Jt^a\ Uj j *~il olJ j 

^*3,.5^ 43 t ^ Ltfii CmPj fii>u ^lj / g 3 < „ .. '5 , gjl 

^SA4 O^AP- jJi«Jl ^<jjlj sU<J <JJ.^all I JAj ,<_43 j^J| I Ja ^j 9 l.g ... 4) 4jjJtJI cjp-^l 

<1)1 4jJb^4 qjj~Oj ^JaX»...i J3 Uit t®J«4«Jl ij-Xp-D _) 4jJXj_^JI 4 »Ja»JI ^ 

viJUu ^j£- ^ylUJl i^iS_^<JI IJLa (_$Ju L«^i Ujl JUJl Lis y> Jm 

<iJUS ^ . ( 4 ) 5JlSillj a^- jJj«Jl 4-p-Ul j-iJl cJi5Li ^.aSSM 4-pojUI oljXiJl 
iS^i lJL>u *Ad ( _y«j3lS’Sll ,_ 5 ~Jl ij^H J»J tC»3^Jl 

li>o oLb 4 <±UJJ 4 p»Xo .<_Jl>Jl IJa ^ < 1)1 ^JUJI 0 Jjlj (jA- jJjlij 

4a)I Ojx^oI LaJUP 4jjji ^L» (_$JJl t(_Jj-lJl jlxU J-A13I liLflP 




iJ 


bJl 


9 



jji, j ut Oo*~a» 1 4_aLS aJL&JLa AjSajJs j~$3l rc^jllll 4^ A- - -) J Li 

I jUjJ l_jLS" ilL«^ j_jS £a ^bcJI 4 ^~S3l ^ic^jLJl ^3 

^yolp ^j 3 (_^l A~Lj *il La ^yd J . A-iP ^yA La ^ylp j-pl>«Jl ^a Aloua ^>- C-p*-»pi 

( JatAa LaJUPJ ,tiJL«L*iaj JbJL>- jjla'.a ^yS ^y-pLaJl ^P oLaljjJl ( J5 TtaJb 4jy*JOlSf 

jJbdl) SjjLiaj . Ui>jll SjUJ __yiS"l Ijujl>- NLuaJl y~5Ul ^ajLdl ^y) liAJi 


Oils Jli83 4^P^laa ^yLp f ^ (J^ ^xjjLjl ^-ftlXa ( j» <X>tSj ^yl)l oL^/ljjJl 

. L^jLJLa ^UJl UJ 

Ot>Lp-j J~ju L-, g-1| A—-jJlaj .LaLoJ ji Jji ^aljy pL^IjI Jjo ^y^Us 4_-ipl jJj 
Jig-La pj 40 L-I—JI AaLga JJJ>3 (kiiJS ^a j ._L_*J1 ^jA Ip^>- jajJI ^y]I (jlj-iaJl 

jJjJ cdJUJJ Ap^-IaJ . 0 J~S olyUJ 40sLal—aVl ^yj <W?L>- 4Aaial>tJl yOSUl 

.Alalia oNLa 2 jl Jj QjjJCJU IjJlj La i_i^AlaJl ( j A j-i53l 

^yJl Aw?L»Jl ^j-a^LJI (Oat J.~ JI <J^L>- ll~L « —* jS/1 £\)ji 5 JJ~0 ^y V la-g j l (ji J*a 

oJlA jyJU Lj_a . Aj jiij Aj j ) SJLpLwiw ^cj )Ld1 ^jp aLaLJi Aa^Jaa ^yLp i Jj '•»■>- 'I 

( j->-jj^Jl <_ JlpI jJjOJ JjAljjl 0-3_j3l ^y^>%J cA-x-JaJl ^jJLJl LoLaJ A*aLi Aa jLioJl 


.iLaUJl iJiJI jUcil v L->- Jlp J-^LbJl JIp j-SyJl Jl pUIpj 

4j*-> jja ( £ j£}\ I*i3 t q lp Aa^~~Jl j^a>U y——Aa ( Jj ^yj)l3 >1 —L) f yjLla 

.!>■ ij ylS^Sfl S-i*jjLJl oLIj yJl j^p ^>-jS/l ^yL p LJb->ta 


^yLp ^»jA) t^yjliJl a 11 L^>-y-i p-I-—i ^ylJl (y~531 ^jjLJLi Aj^lalJl AjjlioJl 

ajIjlJI ^yj .LpA-^ jilS"^l ^a J^L>- L^-JLp (Jij■ ^ as yc«Jl 

«A-j'j^' a • -■ I* ^ 'll) . U^ » > - A—Lp jjJJaa oLS* La A-^lp>- (Aj^j->iJ| pUa-^JI A—oJ.ii>Lu.<1 
^^ySl-A-iJl ^-LjNI ailaj (jJ^L—a (jl OaL>o\i tJLsa jj^a ^3jlaJl (1)15^ .CalaLlJJ 

C—»j ^yJl JS’LuJl ILsIS 1 -is ^iUi il)l ,ja LaJLs c--ij OJJL j*-pjj /^^yaJUl 

4Aaj-ai*Jl pUa-^JL) ^ywflji ^yt C«.-f*al oi JtAaj yjjj ^ LgJj SjLi^fl 

Lajj* c~-5la ,_s~>^ {j* J*-Pyll (_y^J 4(JL»«^Jl I Xb ^ A^£«j (iL^-ajl Vi ja-Up CJj^S 

aJI -aJ < J>- ^ylp jjtxJL) aJ jl>ta ^yi 4(^3 jf*j 1 olju 4 AA-~La 31 eljjXS’jJ jS\y> oJLP ^y> 

•(1 /*^(_y® * A iI £-a9J 

^3 .Gaiapolis 
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C— 1 ZLaJl ( jpj Aj«AlI_^gJl A^iJl aS", Cj^ y* JJdi 

j£S\ £twal <1)1 (_y^ ^yJpLo L* iLibjitj Ja~-jSll Jj j-lJlj <_$* ^ji Uil 

Ja**>jSll jlij—.Jl jUas t-j^Sj(J^>-.j»JL*Jl ^ Vjai (jlaliJl^ oLaJli is j*a 

Joachim Theis ( _ r ~; ^1 y? ^USlI L>-jJ^j^1 (JIp c-LIS J979 ^UJl ^ 

AooljJ i^yLc- 4-ita^~JI ^Ln3jS/I AjjljxJl ^sjt^j j_jJJl 

t . U-J l ^p .1 j] jl^j .aJLzmJI L> j) jjj^ill 

t^JUl j taiitJaJl j j i5iUi!l» Marvin Harris ^ y Ia ,j-sjU i»U i»JLLJ 

^L*iA^U jJUJl l~>-|*JI p iLl/Lw jyS Jo- ^1 Ui jiaoto kZJS .UjU 4 jJL >-j 

. 1988 j»Ul ^ ['../zi*..* lJu 

^ ^jpL»^-Nl £>jhJi j SJUiM L>- ji (^jJIj i J -Aa. 

aJj^Is t>l« o . 9 (.<~L*ajJI OjXdJl oJtA J^U- .^9 IjcJ^A 

j^jIp J-S'Ul £» J^ISX v_ij jA«Jl Lj>ujlj <J^l>- j j«Jl ^ i^/L Jl j (_jjuJI 

jj-® <-.jjjilL <uol^Jl cc-jjIj c5jbj A»*«i jt 4 b^^ a*j aJ>«» Sj Js 

U& ^yOtj *1 jj ^jA A^vUo'yi O-olS* .CUSCO j£*a\£S -UjJliJl l^j^|l A^vplp 

LjZ? J>* jjfJj jjJL*J ,jijJl {jA ^JiftA J-*bu aJ«!> J-pjdl 

jo- (jjt I^\j 4A~«a 1 jiSSfl . ^> . ~ . > «.jl IJA (Jl>- (jl? Laj lAjuJaJl £A 

^ Jaj eij >-ja jJ AJLJl oLI jjJl o)lj >t# >-jl>«Jl pJUU Aa.ia..Jl oJLft Cj jjlj 

i ja j-iS3l 4 J Oj£j d)t Jd*^ ^jIp Ojj5 iIjcJja 

IJa d)t oJL>Jl AmJl 0>L«jL<fcJl_j 

MartjJb OjL ^jlJ _^Jl L>- ^JIp / C j ^ Jii co ^xail JiL J^l> 

,_^l ^jliU 4^>-j^Jl <u1«aJI Hj*a t jjjJl ^^* c ' k_ ® ‘Bax 

Ai-j-i AsLp)fL tNorbert Elias o j^jy ^UVl ^U*>-Nl ^JU Ujp> 

j^Pi Lpjl tLi>-N j .‘LtfLJlj ,jjAJl JL>«» ^ Aj_^laJl oJL^J UJI ^JLwaiJl 
Johan Goudsblom ^jJL-^j?- 0U_^ ,^jd y^i\ (JLp ^a JiJb ^ 

.AaJaJI 'jO- J ^e\ ^^ylp 1—9 jJLjl ^twsl (_^JL)I 

<ljS ,_jdl — jjJl AjjjJjSn ajjaH ^jbi v_JLp! oI ojiill oJL a L^x<Jdu ^^xJl 

’*£** i5 ** ^ 

CwA>J .oL^jVI ^cjjIj ^^9 iLJ^1 oLJLaJIj jloa^ ^J5wj Ua^J y jlS^ — L^oj^l 
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ULa ^ 4aJiiLa (_ 5 Jaj jij Jal JL*J ilaib j^l j (.yd^a iiU3 ^ JJ 1 Osi^" cs* 

^JjL*lj iOj-L*“~j j j~Jl ^_j9 Ojp-^tall <1)L5 ySl LaL«j o«^i uoll^Jl 

^ g ■ ila-px^Jl 4x~Ja)l glt.> i JOJLa 

oU »»3 Ijd ja y j £*.J tl992 aL>J! y aa. JU) I aljySoJ yjyt*« y* cu~£ol Ol -Xay 
^ ** * — - 
ya No J .LijjI (3j-aJ J y AjPjj-lJl jCgal 4?rO 4 0 j^LSI l^ya u ^Loa'bil 

ol Ju teJjUl ( j y>»Jl y jLd 4>-La Oil? ol«xL y 4jyjJalll e0pL~aJlj j*Pi 

( JjC>- La J-»J •iUaj'ill y Lijjl Ja-rfj ^aj 3j^P- (Jjja*J 4yyll L>jjl Olaj5o>- 

jLa y>- t Ji>Jl (j—AJ . j j-Jl y klotJl ya JjJ-« LlL*P J-aO-aJl ya 

JLsIjJ ^yjLJl (*^ c#^ k —* J j)l y 

y ty j_ i y i^jj\jS\j> <utaUJ 1992 fUJl y 5jlaj ^* & a> cDavid Christian 

J5 t^-Lo*-! c-LJLpj «iJUU pLJlp y-a ^jlyj c ^g - o l l l.ia y ,LJly««l 

a-UJLi iyjU- Ol3 ojiLdl eJLa ojl£ .iLUJl Lxlii\ y <u y>L>Jl ay>Jl f-X2g j*4^ 

OXS yJl ilaliJl 4*>eJjllil 4j^lal]l £yj h .. ^U j ^yXaJ ijl y^»J Lgj*}l lUfljl ^ 4«oJL 

^gjlj ^gXa (Jjl jy j a> %j y ^ ol Jj l 1 993 ^l*Jl y . LgJp (J jb>-i 

JLiu .oVs _j jS 4jjlia ^Oj*J ^lp (1)15 t5^llj 4*»L><J J~S 

. < 8 ) ljy»-i ojU^I y~>Jl *iJd3 j 11994 ^l*Jl ^ ^^^11 ^ij^l 0^ 
jJUJl ^ijla J*J1^ SLLiaj jJS Jb- ^yll Ui j}as*A 11992 |>UJl y* ja 

ty~>Jl JLI3 Jb.j yu~al William H. McNeill J^La ._* |«Uj 

^ylp ^yJlpLa aj'y Jafl3 'jm J iLt^a 4 aPJ jl5j .»L»w> ^iS^Sflj |t-gajl “UPJ |»35 

{ Jjuil a jiS ol jA ^yjl-xpcj olS") *_-b£!l t-ia i>L^ vJLU3 ^ L*j <.^^sv olg->-j X>%~* 

LJ y>- T ^ O cS ji t3^lj 4(ioL»«jt jiS^S/lJ tedill A^jjhj ^Uait La 

l^~S3l 01 jLJl al>cjl ^ ^yd^-j olJ j ol Jl*j aLaJl oljjj ya \ZJj>*-> 

jl5Jc? 4 J t_jb53l ULft OA4>- jj J .Aj^jjISSn aLs-Jl ^ yal 3^La 4 J y^o j*J ^j-ilj 

.^yL^-l ya Aixi La J^J j^wsJI ^yUla^l 

^Jjtoa <j| oS^jjl d994 ^Ull ^ jy &-!l ^jLJl yp UJ Jjl op! ou£ Loj 
^L 5 Ji SjUl pH\ jis)\ IJLa i 5 ilj .aGli ^ ^1 ^.jLJl jlp! oS ^iJUi 
. 1 ^,»./>.,! ojLj . ^j jLJI ialp 40 ^lyyl ^ (1996) ®jxjjLdl 40 ® 
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oL»lji o~a-a£ t ■■•■ •> - 11996 ^»L*Jl ^3 ^ liJL» 

j^ylp 44>*^Ul (JU>I (J^b- j$hj Ijb IJLA 01 £y* ^Jl ^ylpj .aJLibca 

-L^- |V«a ..<•?> jUu^l A^alA>^X*al ^jC' lj?-lp \JLCS i^JtA 0(3 j ^\ £y> ^»*jl ( 30 aa 
d)j— jLI (iljl I <u£LJl alj-iJl j*JIp Ijlj i2000 ^UJI ^ ,j~£S\ ^cjjLJL 

4jJL>ju>ex]| 0 Jzl> ijjlpr 3 -As-Up ^ aiJj .a^Jxp j^Uji ( _ 5 kc-Ij Eric Chaisson 

liJJj Jll.pl .jJjdl Ja tills aJs jias^> 4s<»J JU.pI d)L Jlaxzllj AslkJl Jijs- 

oJLp blj 

^-jjJu jlS' Lo.v»j t2003 J ^3 4 J aJUJI ajjIL<JI JlgJl ^JLiJl 0 >jl?- 

A«^jyaSll J~^jj J^ll"* - df* j^yOjP ^^3 j~£5l ji^jUl 

j~^Jl ^^jliil tjjJis- > - .* (J y>- .h.,.,,.11 Jl jJl — tlllajl alJlP Jju ^y!sj ~ L~»- 

IJlA d)l sL>» 3 (OSjl wjl^a^M jJLii I j+aZ?*Aj IsLdslj 0 j$\ 1)1 V jls^aj .idjjiaJl ejlgj 
i»l>-Nl <1)1 L^2 jI c-j! jj . iflj jhi\ oJl^j J Jp 4>>_^Js (1)1 IAjI J....^ |*J Jl jjl 

® ^ A 

. (Jlj^a 4 jI>-^/I 13a ^ < allS > . AjLjI J a la.... I (J^^x^a l^laJ 

<UwajjJl aL>mJ| J iJUai' 2005 j»l>Jl J AjjliJl oJl^J ^yasJU Jjl Jlj JLaJ 

jJaaj <^ k S i> diljiP C*>sJ iAajJUf«jVl AsdUl ojiUl ((^jbJlJ ^yplaOa-'ill jjlaJl# 

t-lgjj <w?ILo> 1 (_<li£!l IJLA j~*i3 . Aalgj j^gjsj aSUhJI JJJ ^jjUI 

. ilUjl O-U 1 g .,(SJp j»j ^yJl ^SOvJLl 

(J^>- jjls-ll ^y9 a^a.>»..a A~aJL*Jl Uijlaca (1)1 LaloJ iljJLa lil 

»^>-Ia*J1 jj g 1*11 IAmo>Lx>1 CaI^sj (JLuJ l ^Jjldl ^ywjjJj ^a lalp jJiS- 

la jAj jUl Jiaj u_LUJJ A>wjj .(j^^Jl |t-l^ ) _y9 iaJiiaJl AfiUalJ 

C3j ^y9 jl^Ul AAmP jJLo IJLA ojjS'jLaJl ^^SlfisJl^ ^*^^31 ^JxSbMa 

(_3j^» ^e^jUl (Jj^- aJbJL>Jl (1)1 ^^yi J*al ^jJ iiJUS j*^JJ . ( J-jC~~oJ| ^yj la 

^ySi'..»a (_jbSUl IJla (1)1 ^3 IJL^* Jaal (^jJ ctiJS (^LaJOcJ ^»J Ijlj .(J^isl ^yA-j 

.jJ-ASl Ajjlia AjISCo ( Js>*J ^y$3 JJLAJ 0*i(jls^a 

ts* dr^J' dr 4 ^>'j3' dr^ ‘jr^' ij 

jA (J>«Jl OlS^ tOl^a^lIl jJLaj aeal^aJl ^1 A9L^N1 j .ejjLil j^toaJl 

c£l»i>-^M aUJlC- ^1 tJUUJl alaip ^y> tAAJbsi^JI CaNUmJI ^yS j~A^»cJ (_5jl^9l 
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Olb oi jj .<L*aSII y» 4>-ji ^^LpI f^f' <^'^ a *^J 

jJLflj iik>t*J! oNL>«-aJl oJlA J5 J j>- 4jj+a& y jL*» L yiJ 01 ^S- aIssUmJI ^y 
L*3b Ji«J c->b£Jl UlA ^y ojjSJldl ^laJI ot i^Ub i^*-^l V tOl^Nl 

jJ-S ^^UwSlI y» (_$tj*** cj yb Jilj . 4 ! Jsi \j j%-1p 

l«J jl tJtblilb t_ib>*J <_jLS3I ULa Ob' y»j tt_jbS3l IJla i>b£ ^y tjjl 01 

I.Jigl |» \y»*\3 ^ ■ o yA jy£S\ oi t d l b ^I| O IO j .Sj^JL J>jJ 0^- 

.llXjo —v_jL-bU— JLxj ^ g.^ni toJuJLP Joj ^jjJu Ul OJJJJ .£jjJL<Jl 

^JjLiJ c ( ^aLXi ^1 OjU jJlj «w—JjJL La ^a^S^I 

1 jS c~~Jjl c .t_3 ISbbb jS OlJjs^ tLbL-jjjj U^L-jL- —L tv rb ?*~ri 

4jjJL»I iy/^i ^~JoJ fijj$ Oli (_£JJlj cOb^«*jJ Cjt^^ tOLo Ojl~J 

jjLjl c j£y~* jJL!L>- J oJUwilj JL~Jl ^y itiLi^LdU- ULjil tOJ.il y 

iJjSjA jji jU i| (jmLjIA CJ^A <*y**±y^ XjjJ 4^j*AJIj£>- 

j.IlUmSJI t^bj^j*}! . j . J .yjjfi tC-0 ^Ijj iljX.~ b 

Jji jJU jjbb 01^- iOLJ jljlJ cjjS’l • j Oj-jr 

cSjb* ‘tri^Oi i Qr^j! ^jiJJ '•^y jl rrr^J lA 

ijjjA t^tjii^sL* Ob*«jt jjJLJL« ijLLjj 1 t j^SHiljS jj»<l 

t|»iy_L- (jl>- <' { j*£y*» ^1j ^ Cti~.w ^jL««oJ i—j^blj 

OJLjl tjJLfl jj jil tt_^» J jj CJjIj IjjJ yi Ob tjj-olj J*~«i_^>- tjj^^tLo Cij~?-I 

‘-iHjJ rri k 0^J^jdJ <jW- ‘a - -?* J ,s “Arf-c® 

•cr-jrMJ 

Ijl>- iJbJj tliiL- j»_a ^J ^jJJl y»y^i I ytj*^* 1 ^ (J^ Lajl blj 

iijJw j«p jl la.Qi.lb La^ 5Jut N Ji < 3 1 y*j> m ^ L<ajtj tt_j*>UaJl l j» 

.^UJl 

t JsLV.U 0 jji*}\j L^LajlJI o j ~£Jl cjLLjLoJL! 0 L.i.. j^S^ jlsL i ^p\s>- J^JLj j^ll^ 
»L^)I eJLdll tjt_JtUjb p-SUJl sJLdjj *il tjJJl *WPjJ tj-bb ^Lljj 

Obj|_j t<_^L^)l IJla ^LjJ |»^«Jl 4 apa^ Jj^aiJI 4jjJL>u^\J a* 5I^JI 4Jb«jg T « ^ j^ 

^b 0 I 3 1 4 a g ^ tl^b-lijltl juJbb Ob LlLi *W^*b- pUa>-l 4 g>* » lU O^-^Li 
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oUxJl b.Xa 'J tiLI jij (JJjcJJ nJJL~wJl5^ j 

J-^ #,S .H^ ^dJ^JJ iSJ^.J ‘^LkU J~S jJJb t^Si 

(_y!j ^jj gtofc Jl j*pjJIj c^LuLcJl JJL 015 lo—o v >jJLuiSlL aaLc^JI ^Ua^-Vl ^y> 

iy^J 1 <-■.* /> '~> "if (_$jJl L^»pjJ i.gjjjj*# t*>-jJ 

^SUspN caS^jXJL«JI <UaJLJI £yVl J $.«..»j <,^jjijsjl\ lo.g bLq^aI j 1- 

JLz}\ tULi ^ a i*t jl^Ijl j t#*J ^jr^J i«—<li£Jl IJLa i)b5G A^ff ji}\ 
Lg^P«jJj ^ L A^~a>dj Uwisji pJ (^iJl Lg^LvlA'i/ tLUj»- 
of jA~Jl ^j^UwSfl {j* {£} ij^H j .L»^Jl*-*I tUL >-j 


lift ^j9 iij\ji 1 jlv . ' l v^<L^>-j ^jC’ J AAjjb 4jLj t^iaJLi 


jjLmi J iijt 
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J/VI 

j-uS^I &aJula 

4 , 4 , >,. 2 . 4.11 

<3 J* J J; jJl ^jUl Clf 3 ^ ^jbJl j^p >—>bS3l IJla 

lil jp %jl La Ja^-^Lj jSlI jJp 4^aIjJI sL»«Jl <j_^Jl J-b 4 ^_^^JI ^^jLJl 

£L>UI Jb il 4^ jJl ^jjUI Jl JJl J l Jb~Jl W>bSfl J~JI J* l i)Ssr 
jL**A>*yi jia ^^uJaJl ^ijLJJ <uKJl e jj-aJI J>*b ^ ^ jJLJl Up Jl j^Sk Jl 

Jl JS" «Jjjyjs 0 ..A.5 - (Jj^>- 4b 4>- 4-Jp 4_A3 jj3l ^jlxJl ^jJL> VviJJjbj ,^J3l 

4jjA^>*JI 4~>-LJl ^ IJjwX>- l.o.g.4 £)jLJ| j»JL5j 4viU.il 4>v-X>J .OVI 4«ip jA b 

^jlj J I g I.»4 j J iLJ 11 jl£Jlj ^jJl J *u>- jZj LJ £m ,j L» t jJl ^JjLJ 

jl^jl Jp UJIpLJ j~^JI ^jLJI Ajjlia jl 4 viJLli Jj i—^L^ajj .0^/1 L ^~ t^i^l^l 
XuJlvi^ {j* ^aXJ (jl <U«-1«J| OjU^JI J^J <U3 vJbJL>- ^ Jaj jUal 

Js .David Christian <1) OU^ i J JLib £jj.Jl 0 Jbl g^JHI £jiJl» 

t JJ--o J 4(_jjlJb 4 a«L>- J v-Ull £jHl I^jIp LA$b> j L:—. jJ oLJLbll 
vb»lij^ - villdll *blp dj~*j>\£\ *ui j»jl 5 vLJlji*«l ( J 

c? >*'l j-Hl ^^ « a! I I ja Jj . JobvJL JaLsJI ^j^pLJI J |» ^Jl *ljjyi J j&- 

^bJl S^» Lg-.-jjJlj C~oJ ^Jl ^>1 Jl villi J Uj 4(_J j^-Sfl ObaLJI ^laLjJ l>-i jaj 
.A jV a. d l J jAJCjI 4jt*b- J Lj 2 jI villi JL*j J ^»b4jcab- J *^j| 4 1994 
J H j#—; b-Lu j~^Jl ^ijLJI ^aL* J Lg. J - * J ^Jl v-Sjla^Jl ol 
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ULa j . Jl>-I j <CUa jl jibJl jy» <0^9 (JI>mJI 

Jbl yj> iJLP olicaUJl *1. i- ti—««^3i^ d*-•■ 200 Ajl aJLa?iJ A>b« 1> v_JL*Jl y 

y» j_£«*j3l$Sll jtf ob~il*iJl Jl*9 l jJJi j*Pjj j CiLfl-ja?oJl ya 

K__-*^ ^9 Lfl y- loJbJL>- A*j|j *L>*Jjlj oUj*XJ j^aJi A«£L4)l e\tj*ii\ c-Ljp Jl 

.oMlilaj 

L-L-l <_->LSjl IJia Ji<m <i~>-.£djLJl csH lp* - ^ ioU*i*aJl #>1* J 
j*JIp JLpI Ip £Lj <o^9 jsl .J^ISJL JUJI Lw»LJ 

<Ly- A^iojlj Aj^tjj ^lySI J-OjI a-^LaJI f-\jyJ>}\ 

o jUl JaiJl J iliaifcjl IJA y» *j>»£ l££dJ^' (*-d 

^ijUl Jp iib»-jUl J yOA Jl J IfflgJaj tu-j tAjaJl AjjliaJl bSA jvJ-VAj pSj 

j£j6 4^—P^Jl jl£&1 y» jL>v« iJS- 5JtiL« wJjSlI J-AaSI l-i* J 

•jr^' £dJ^ <J-^ (♦•** cM t>* 

^udLoJt AUuIji 

£-J> Mjl j*-fr*j' y i<-jL£J| 1*1* J As-jliJl ^ijLJl JP Af*-J f4*l 
Donald jLij jl*>J\ jJU y ijlijU jyy £U> .^J>Ul i-ljJ oLS Jy- Jlj— 
^ jJi JSLli ^Ul i-lji L£*j»: Jb US’ J£i< Aibrl Ostrowski 

A3y«j L» JS jl liAjl&l N a 2«5>- Jl jyi-J it JA aJjAj 

La i»L« jJ A9_ 7 xJI oJLa oSf tJaA3 A-Ip JjixJl y 

US’ l fl.-a‘. (j ^l> ) 1j aJIa- t.,- ■ -.-^ ^ ^A Jill J ?l^9^AJ jl UJ y£sJ*J ^ —i jx 3 t j^S/I^J 

c...«.J j-^sl>JI ^ #3j>-j^Jl A;>tjjLll A9^«JI jl SjSIaJI . (3) jJJI ill** y 
. <4) r U c ^JJ l^p ^-U»9)fl jiLJI ^yJ t Jili .y^jjJl yo ^ ij>-j 

I^-UJJ ,y>- jjSo Ujj A^sflill «JLa jl t j~£Jl ^L>Ul ^5® jl (_,9 J^»l 

■ AiJuUdl A->«jjL3l yjliJI y ijS^y> jA Lw» 

J y- 4.S31 jl^Lili ijjA >Jl ^ iaA9 l ^.., l ,P jji*Jl ,_y^»l«-5l aJ^I ^ jSl 

(_J* (j=*^ Cr-’^ IjJ oULoP <3y&- y aJ^S/I oJa —ai ojjj-^aJL ' jZ.JiZ) { _ f J >Ul 

e-yr- l*A b ilj ilay ^Jl Ai-Jl y> >15 jl iijjj L»Sl tJilS jr^J *1^1^ 

ftL; S^UI oLL>p ^jA A»j*jjL3l yjUdl J5 - j^i tJiljJ A^i ,cjLL>-*JI *iA y« 
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jl UpjI l»AA J JjyJ j~*~< jl LgJ J» Jl y jjjjj lU ^y y 

jl£ £3IjJ tOLjjiJ 3 y*A Jjj t'Uilxa OlJLSli jl (j^i V 0>jbJl 
jl J h»J? jJ-Tj jXj JkJ .4*JLJL>- <L>«jjIj ^jjLSJ iibofc Q>.^J 4j_J^>-1 sjLxj .5 y vloli 
JUJl jA U5 . jilts'^•Vl ,^-J 4^1 lj J .^jUl Jl jJaJl <j J oUl_,»J| iillA 

lij U ja 5-iujWl *LJl SjIpI oLJU*) ( _ ? ~ t JJl jti>-^fl j^j 4 y>-\ ^^-Jp Jb>*-» i^l J 
.*5-93j Sjp -ja AAijiaj oliLJl i e-4(_gJU J J^j 4cJlS 

4,^ 1 bo *^>tjjl^jl frLJl blpl ilohL^P ^JS” jl 4 j&o2>- (J y>- < ihlb y J? i)hA j^So JLs 

4PjXsi-l (3b-^ J 4<O^J-J^jl oULJl y .ijp JyJ 

L^l *—* y> *il hi! LpjI tl>Jl J ibj>- y> ^yoiUJL bis yj> jl l 

M . j+p[>J\ J IjliT ii jZ J l$i£3 4 Ija oli c-o-Xs- j£ LjJljJ jjJl _> _Jill J j>- 

Lft ^«»«.. aj jl IjsLiiSl j»Jo J j ( Jj*aJL IjU c~SJ ^Jl ^IjIJ j>-'i/l J j>- J 4 _j yj 

<• y> J» (►*JJ i^ijbJl J Uo> ^jSlI e-J»Jl jA j j£j JlS Ijjs» J5 .[jJ 

<*"l ji J (Jjj^iJ Jl v.^Jl>«Jl Ijp jl 44 JLaJlU jJL«J| j l*jj .JUS’llJlj Ijbl 
cJlS" j_^»Sfl jl ji viUi j*-p jj jjjj y JJiaJl ^Jiij Ji ^oiLJl 

tC-3j l^l ,_$* 4l»J^- J_p- iL»Li oLjJ*a bi^oaj <Z~Axj jl 4kiUi ySs- 

S^IpI ^ jl 4 ( J = ^U Jli L5 44iAJi ^yJl t-sLisj .S ji Iji<JI oULJl ULj hi yj ui 

y*yj • <5) l _ J -oihJI y ( _ y aJ U ( _ s ip t.asjlj Jj>- ^1 yi> ^Js- iJ^ojhJl f-hJl 

tf ^ 

• i*iJailj>- (jjp-'i/L ^ 4 -iijjhJl f.UJl oilpl oLJup j^s 4 jJJJL) 

I(JiVl ( _ylp jjij^l jA«lj jl ^h>j 4 djAAA Jj- Jl 4 aIL> A^jojlj frbj fi^lp| j»oJUl! 

• J~!l aJ»*<iIjj Ifls LtiS J kJLL) j J Uj 4 L^j hU Jcu cjULJI J jj Jj- b» i 2 » 2 >- 4 (1) 

jl 44>hl>-l jJjCo Luj .^^phjl (J y- oULJl sJLa Aj U jyu b» AJUAP- <■ a. k ..K (2 )j 
£ yh~l V IJA jl j tt-hJl ajlpl y y&y .Jl ^Ja Lgol^ y>.*JiZ> 4>«j^l^Sll oholjjJl 
J-j k-jhSCJ iLLLil a ^kJl Ja jJ^Jl ^jbJJ 4_—JU . JL>. Jhlj juS’UlL; Ujb 
£\JJ I®L jy> j*o£>%a ^jli# L^wa ji^SlI Bill Bryson j^~«4 J 

Jail j>-® jhl— j J J-iljJ ^IIjJl ^JU*Jl J»^*Jl ^J-5 j hj-o . <Lj*jjbJl AjlSb>«Jl y J j)l\ 
. <6> V«i;Wl frbJl SiUI ^PjJ^JNUU Ij^sai £yldl J aaMa \y $I 
t y l»o 4 | _Jau«Jl jJytz .Jl IajI—jI j^ij ^.jLiJl < y- 4~«Jp *olSb>- ^1 ^s 
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^JLc- jl AIpL*P *Ai <>{$jiaJt jUsNl ^jj 

oJLa jjJUi .jlls^ll Ij-* a>-Ii<JI oULJl (JjUa^ jl v_~>«j ia>-j J*^l 

^ JL>-Sl ibji> oLLsLa — il jJl 4 a-»jL«mJI ^ lji\j aJUJI 

J \i jJUj |+&JJ -La LLvaiJl cSa J y>- aJULJ o Jeaj ^-Xil jl t J~> ^ ^j~ J .iL-jLaJlj 
e-LU^j L) £«—I ^1 aJLJNI ajLaJI (jl UjL^I £*oj jl -LaJI ja (j j£i 
a jlgj j jjjA ja .Jail j>«J! ^oLaJl j~»J CS^ ^ J*** (_$* eilpl oLLvP 

(jl L~Jc>J L^w»> ajJiJl oJyfcj /^(^jS'-Sl I Cj\j\j~>*i\ {jA j-S&> jS\ -A>- ^1 ajJill 

. (j^/1 aJLP ^A La 

oJu>-^Jl A>wil_pl jjjliJl 0^3 tAjAojLJl *LJl ioLpI aJ (_$JJl tiL-Jl jj^i I? 

4jI jJUuj M bil ^y> . ( _y^»LJl ^a LgAS JaUii J*aJIj L u S ^ jJI 
JaA3 IuSLoj tdUJLI <>c^JJ . ( J . | -A « ~. o . ' l aLjJHj (jl l j5vaJ La (Jji>- bs^ii C~3xJ CjULj 

iJI jA / *jA 0Ul>-i oLajlxA ^jLp t ( J...A * ^ o . l l (j^>- LajAj ASx>-_^ a *L> 

0j^>- AawiI j ^jjLiiJ ( j^»^»Jl jjA Ajl ^ /aa . l l -is • ^■*a’L>«JI ^ >— J -^ > *d I- 4 

jvPjj . LLijba (Laj) Lpjj Ldji j^tfL>Jl ^JasJl a_^~J tj-aiU*Jl 

. _>LaJl ^a |£_}a- ^..<9i tAlP LajL£ ■>jAw-3 ^JaaII jjjJA- jl£a B _^A _^L>Jl jl 

^1 ia-JUI oL-LaJI al j>-\ f-Ljl ( _ s ^>- .a-JjJI ^-jjUdl aJL>- Li>l ^ (dill 
tAj laa*-»-j La j^i t jJJj J .LjJLp 8JjL>cJ ^^Jl L>«JJ (_Jlj>Jl lLLL JjVI 
^Tji IJ^Aj cLojAI aJU jJi ^^Jl t J-^jJ| OULj jA I—La^ Uj^ajl jJ 

^waj ^UJl ^p i-ljj j ^ tjJJij Aj^-i .L$L>«~J LL^P ^jll 

aSX> ajl^plj aJI ^1j‘.I' __>u 0ijLJl jl jA IJAj . ( _ 5 -AsLaJJ aUj aiLpI cjj _^aJLj 

}°\jM\A1aj 

ajI ^jUa] UU>-I jl . ajUl ji5l (Uaj) La w j ^JaaUj LsJl j~*i Jj 

.^j^LJl ^ L» JSj jyA> Jicj tOULSUl J jL>- ^ b*A>u ^1 ^lal» LaXp 

IA....r->- oULj ,_j1p ^jAj Uwj UaAu a 5jjj La ^JS .A>wJl aA a (J j>- (-jLilJl Nj 

,^3l JJ LsAbl J-^J oliJlp iJllA j_^5j (.^jXJl-^Uall .Lg.~a 

jl (_oJjll La J 4 Jl jjl Jp £ JL>JI aSXij jJULa oLuab^lj ‘•L jjill (o) 

.Lxa jjuiVL ^jLJl (J—j 
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Lo C~>J Jl (_gJ ip *LJl (J-^J Isij oULJl oJLa (3 yc~Jj 

i(apI»JI jl~a 761 ) IJjXj SpLJI ^9 1225 <£- 4«j^i^»*Jl J Isj^JJL l ^y>***j 

670616629 y *>) apLJI ^ ^ 1079252848 ap^, £1^1 p_^JI Jiu, 
^j^jJl c5® olj^-LJl j(Jjb- i<0l ^*pjj .(apLJI t y jL*a 

4>*-i> .8jj>-y j j£j L^jli I^LpXaVI N Lgjl yajZAaJl J^a ^jlllJljJ ljb»* fij.-ssi 

«jLxpI LuSvaj JJl A^-ji\ j*p L>JI LoJ^j t^ys^LaJl y> jy& ^y3l L»jIj jiaLi ti2JUJJ 

. I '— .ail JjJj eJU>J IjS^- 4 

tjL^Jl t c lp IP^Jl bU . Jbi^llj ^b<y3 I Ja t 

I ^1 tL^-U^al y ^yry ^>\ -U>4* jji>{>*}\ aJ ^JUI jl£JI 
i jlla iL^lajilL oULj (_jl jl c-LS^JL ?Lj iax>fcjl jJLaJLj Ll»«a>L L.«Pj JI>-jj 

ijf-l—ij -ii <.Jj-Upj .Ua-l>*al ^1 Jj^jU LJ_j 3_/*■' — •• * ol Ua»L^>I jl L^pL 
ajuUJI^ iaJl ol$>-j jl g~w »lL a ( y ?L>-l>fcal y U..^\\, y| i*^J| 
.5JLJI «-Lj o^IpI oVl>- y& <-3j j**j JjXwi j-JL>- Jy- 
jjp i«i->*Jl ^Jia JJJi ^wLj Ji ijLzp'yi ^y»jJ^LJl ijlw'Jl Cj jlpliJl ^*_. .> j* 
a-XA ^waJ jl £y»al L» _^j^3l ^jjLJI j y Ai^j jJJi j*PjJ . <U>_£a jS> 4.1. ./?baj Uas- 

^jAl^Jl L*_i> j ^jia tLjialy y?U- Jy- <0y Lx£Jj ^jjl la tiy- .‘IawiIS’ J^UbaJl 

•LJI dysjli Jj^k yj ^L^«i aj^aJl j^s ’•jr&t j~* I jj^jl jj/j ? j_^Jl ^ 

.oiyrj aJLa Oilj UJ5 tLJl JjllJ^i 4 j-a!| Jliil SiL~a CJilj ULJ c^lp J52ijJ 

(ja^jlp ^^-plaJl jr*’ J tfr la ... J l j^a Pj^^Jl JaLiJL tajj jJJjJl pLJIp (JjAa dJLljiJ 

y 4ai tt-jjla.aJJ 4 XaI^ 3| iilsJl ^ 4 J_^I j_jlp IJ^Aj ^9 aJI 

(^^Jl p^nAlII ( wjp l jSf ^ jj^l^1 4l^A.a t y j^^Jl ^XaLj Jkli 4^>-^ (J^N^>*Jl 

.-L*a LJI jJ Oj£S\ ^ j^/l a!j j^Xj 

^■ Ja l X j U ^...o jjl (j^a jll jltl ^|jA«I«al BJJj_jl3L ^jA^aZo jLJl 4-aljJ 
jja 1 - j_3*Jl ^Ji y tiwiUl j j jjiil J jl>- . LJj Jj- ,jAjJ LLj L^-ajJj ( _ j xJI >i>lj^-jM 

^Lj AaJIj (J~a a'La BjlpN ^J>}y$3? ^ j~S JL>- ^1 

j5 jA ^jiajjLJl j^Xa^ll jlt^ll ULaj ,£pjjUJ (_g^ijl L> jAj tklal»U>-^ll 

(oi^i^ji) ^. -^ .. t ji j ^pjVi jixj bj3^~ji jjjA-S/i t^^sjVi j_jip 
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J*o»J ®(JLJ-l'j ^U^M) La jj>*a J_p- L^Jljjjj 

O jA&J l£j\y~AJ t Ij ^Lij tf uj J! ^.Ijb-Nl ^Ud ^1 »/' 
t>c~» 10000 jJ' ^L-JN' ^uLdJ ®~o oj^i3l S-*'jjJ .oLaIIj njjjSj 

viiJi 5jJa»- J^Lio >_,>—j jUJ L*j e^aT.-^a SjJljjjJl olS^j>*j| ««L& C-J15 

t<C_* jUu 4,6 _p*J 4j^»j o^3 (_s^*i cS-U' jSl' ^ 1-1-J O' JjX*j 

ol (>® oS^lxll Ui^«j Lj-j tjlj^-L tWLj jus Lajj>k9 J^o- jS/l O'jji O' -k>«4 
o'ji-Jl O' J^JoudJl ®ji Uj j >-I s jL*j .LAjI jA jzjcs j»J J_p- 

• j~S Jo- ^1 U^Lit j-asI coils' ^Lyij ^USll 0^9 ^ oJl? 

£*i tO_j^Jl AilJj Ipj^j viu'Jls-SlI jjl frlol Jjjj ^ J 

J-9 tii— jUL« 13,7 S^» lL>Jo- oSU^ ojM _^£adl 

*liisl ^ktw *il Lot ja -J~£> «_>*~9 jS\ UUaill oIa £twaJ tJj^i> C~9 jj 

jjl^-4 ) j> i j-^lo«Jl ,_j9 LaJ-sOj (Sy* ^ij^ 9 Ajtj iJL<J\ iJ j£S\ vijlJo-SlI loLi* jjl 
^»t JoC-d ( j» yiA N JTijLJt *Uj Silp^ll LJUp LaXp tidJ jj AOt^Zi • ( _y^jl 

^ cr®j jU»l c$l Lai ^pJj .^J>UJ1 ^-Dl j^M 

£ju ioojLJl UjjISoJ jU»^/l 0^9 cLUJil -J-ojJI 13-gj oi -u^oj 

i Jm Jj .^jSlI jPjti Oj53l 0' ^ 'Oaj -llip ajJ^piJL 

• jJa lo»JI t _yLp £jA <UP Ljjl^O- tjl Wtf9 

4-j_^Jl ^1 j>"Sllj iljLJl pUJXw/Lj .A^oLtl^i'yi y» JjJ- dJl <daiJl o-lfc Ji 

oLpUJ-)M y» ^1 _^jl yA ijj&j oj£i\ <u2j yo L^La i ~~j L ^Jl oLlLJl J S '•<£^~ 

{jAj j' {y> A ^JU> <UaS <3 yC. J bjU J~AJ ®il~~dD U->J . 

tJjjls y»j jcj> Ooij OlJo-l ^ tio-uJl .^l*-i^ll 1 -La UJJ jj^i O' 

OJj OjO_J jO-1 <i>'jo-l LdJ-J i l a 49 0'V' bJj (J'*^ -^9 J-*J ( _5^J 

(_£jsi-i j^ljo-l J_p- tkiOS gt ^1 ij J*j N C^SjJ' LUaJ -V9 lti»Jo-l 

LJl J-^ji j»J ^L*J»^/i IJLa jSl ia-Loj Lgi$3 aJ'Jo- JS\ 09 j c-aSj 0_^0 Ji LajS 

i~jji Juaj {jA j Old c~*i j ti>|Jo-l Jjo- t5' Uiji Ojj»j V t iL‘U- AjhJhj . Joj 

.'OjI iyu jij *jA £U*iNl \it> OSl ,>• 

tJLpLwdj 0jSOl ( _jvj>U frLj ojLp! ^jLp Uj j«xi 0^9 milljJ ®o«~j 
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4l^< 10000 _) ,02jJp%a 2y0 ^y-^isUi*J^£}l 

tSJlSdl opU> UJp»*» 4 = i = S’ ( _ 5 ^>- IuSUj N i JUJI Jjw* ^ylpc.j-i-Jl 

Zj^s (J^>- O^^il (_y3 (Uj.a>- l> <J_p- t—J ipI l) j*pj jU~-‘* UJj L» LiSl 

“U-» 500 c^j-Xai aJ ^^Ip t4iU—« -Up u^^Jl ^jSr J hits cjUL-j bjjJ i(<cu» 500 ^>*j) 

4j-pb>«Jl ^jA Uj^al UlS" t(_5 J >-1 «jU*J .Ujy>»^ ^y> |JL>- t-^>- jAj lio jJ» 

CjULj \ai* Uj-U Oj£j i j^p\j>t}\ i ja UjIjXsI )j»uj j . L» jj^e- 0 j£i I (J j>- Lis jju» i~-l* 
cS-^l ^y^UJi J^p- UjULJI J5 w±LLoJ Mj iLUij^pJ ^yoj 

■ _/~“Jlj (j>pj jI J_p- ® jjj^pJU j* £4jUJl oLl£>- ol»—«—> jfi> IJLaj . JjS/I 


(j^3 e_3^ 1 -Ua C'Lq^aJI (j^-UPyJ 1^1^* j-ijl of t4j| A » . I1 

•<j_j^Jl ^^jU) j oI^zj frbj Silpl jJajjJL 1 j^».»Jl i j^ c-jLiLj U>jJ 

tOj_^ spI*<» Oj-UpI j l^. 'S * (_^Jl nJli*Jl ^ylp H^jJLilli ^pxJl jL>ubl 0^b>»—» 

c~*ij >UjI.x>-S/I ^ 4. L ... L * dbj Silpl j^Ssa^hJI ^yt (Jjp« ^jJUtf>lj ^Jl AaLspI 

Uil (jjl t^l*Jl l.u*Jl jJiaj IJa SjjUJI oL*iiyjLJl oJ la o-^xji jl -x*j 

jl ijj-iiJl oULJl i*JLS £w>Sl {j £>\) i-jp&Jl oUUl i—lji ^ (wJ;^ ll? jJ 

o«xJjj Ji Oj£j ji Jj M i^spUJI a-j^ 3 SjXs ^yj ojJ^ yJl oj^ll (aJlJls^JI 
UjljpJ iL)U-0 f^jiaj jjb -li O^^JI 4 ^a> 01 «ww>lX«Jl <j_^i -iiJ .ll< <Lj j3 

Oji (jI LisjjU . i^.. * ..a (j^9 ttiilJ5 pVl oi jJ .0j^Jl ^ Ij ji jiS^j/l 

(jl ^ <jJ >IjXsMl l-lft Ji* ti>l^1 -UpjJI oLxSl ik--l jj aJ^ 9 ikilli |^jj .«iJLi 
j^yS (-J-Pjj US' jj . c iU J J UtlsX <j_^J L»JJJ 4—JjP«Jl OULJI ^ 

SjSiajj^ilb (j j^c^a Lgj^s t<u«jy»«sJl oULJl ,_yip <w5Lill ^^jUJl 4 jISo>u 


,_y9 L»^P“ -X>-JJ ^y-pLfcJl frUj SilpV I ^ ,_yjl lZ->l!l_Jl (jl LttJ cj jii\ 

Vjl ijS"pj anthropocentric iyu ijS - y> U5li o^SU- U;t>LU^ OU c^U>UJl 
^ 4 jUJ <w>wJ> U>cjjIj o*>LL>ij jl>«jl ^ O^SUj tj*j ^ .U Jj>- ^yjj geocentric 
l-lfl> ^y-J j .sll) jj li-j OULJI £* J^UllI jtJ t 4 -lp i»j yd I if-Jb jjfi l< ^ 

.4^x3 UxSv»j ^ jJl »U>-jJ| jA ULa (jl J-U) t(jJJi |*-^JJ 

US’ Jfj 4 jJ (JjiJl) I 4 L-UJ J^yj Jj >-jj ^y-^LaJl ^yp Uijl)t» (jl 0 J ^3 
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. * 
p. L>i M* y Vs^ ** y^ a* ^ '-r*y 

LjLLkJ LS 2l *LJl oLJ jl j-Jliil J-^aM ^ {Sj ^y 4 Jcr* - 

<Jl£Jl l _J~>- ^gj>\^\ y UjCT frlial l j£L»J 4 Lj -la->tJ JJi Aa*JI JS Jia lfl^> 4 UU- 

j~S3 1 jujLJl <l)_j^i jSf IjjLbj-I lb—a ^JjL j . rf3 « «l l I-La . jj£Jl jjJaij 

.ijJLiJl _,laJl ^ ^1 J~pL 0^«^j jy-LJl tyLJl ti^ *:—~4 ^*-4° 

j5Jj j l •--■ Juib jlS L*5j .&|JL>-j cfJJi SjjJLJI oU^x>l«JI <—~1p 1 >-bSjil 
. 4 ] y- f-^y jJ5 sLiJj tAjLb Jy>- l s A . /a , < 4-9J y* J5 O^s jjly 

^• <9> jJsL-l oW£>Jl oJLa JiU jlp’l j?l (*^d H^-J <yj 

12 Ip L^jJ. .4^4“ _^P 8 -La jLxpl >w*Avi ^ (_5**i ^*La 

_ r iJl tJ5 jZi jJ jj cv-ipl j^s J~~j -i-sUaIj oL^a <5^ y~* UUol 

015 lil U i£jk)L (J y> v •<£j>-\. ^ Llj^laj ^ya-AA)' «>La \y>y 
^JilSLiJl jl> jyiaJl y> j«Lj iJ-SiiJLj .jl y>z ~oL L»L»j lf» oy>$j (j-LJl J5 
jl 44 _JLpI y <oL ^jiaJl LLp diJi .oLJ)fl oU^x>mJI J£ y 'y^ 

jjaJl oL^?-j ^ l}jXJLJ AjJlpS/ 1 c~il£ #_^LJI ij-i-JI oIpL*^JI y j^i 

i>-Luil 4_ibl^jl ^laJl iJLP jl5 ioMUJI L > '> . la »ll iJUJl y 4jS) 4oJa 

. JL>- ,j\ ^Js- liyry CJ15 lij IJLA tS3j-lj*t« j*Jl*Jl 


oijb tc^aa i—> 5000j 6000 y~> 0 jSL<Jl oU*iy <J^L>- 

^lji*iM j*j Lj tL^jjJ iL^iJl t-y ^.Jl ya^as ^jjy ^ »JjJ>JI ijjjJl 

Sj~5jl 0»jljJl #-La j«J jl 44_-ipl jl£ ‘J ijb ‘b-SjJj .WIp <u»jb/(Jl 

o-So> ^1 oU-a^Jl (*^- '-La y jl *4*** ^ij_jLA-»Sn 

y.g'Z> 'if ijtbjl jJ-w' cS Lp •t^yb^fl oL«^I>«-<JL . /j a i l b-La 

j*J <ol j^Pj) (j^ *^4*^ 44 4r~^' ij 

y> j*JLJI £y jl£ -(tyaci^f *--■■ » ■■.•■ Il ^1 ^rj> ^4^; li>-*if ^ ^ /a^ai jrr-^ 


.jJUJl 8^ii yju t JLbJl J---- ^Js- 4iw»Uil jSj\S io-L» CJl Sj .4-^UJl ^ l2 ia La 
t yuu ‘ ~ >j-*-"■! tLkjl J^i\J LL«-4 C- > a y >l La-A^p 

yt~Ja£j •j^ J , (J^' t5y-' oJb*!jl ICj (JLlau j^^Lpj viUi ya -l*ji “-La f-y^S I 

iliLa^J ya^as dlllA 9 toljjl)! ^ ^jj^&Jl y*--i 8 j bjJl ( jA-OaI 5px?-LJI Aila'i/I 
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^ oLb <.bj yJl iJUA oSl JiJj . <IO) 4;~-jX$Jl 4->ojUl Obl^sJlj jT^Jt 

rfij jJ jl sJA iwJj^asJl (J A-rfai jb~> ^1 <.jts- —H OjiJl 

|JL>- oij liA3j . <l,> ittL*Jl eSy^SlI oblSUJl v_-i pS/ iJ^IS 

ojucoI Lo...o t|»l*Jl <jU>t*Jl SJjJa- a~»1p jl&l c-ays-l *—*— 

J y> oJjii y I( ysUJl (JL>mJI Ifcipl <_#® 4jj^la--p^/l e-j-lJl obl£>- 

ojLxpL <ujy»j (W *iv ^->1 y ^jScs-l -iS oUaUJI jl y >yiJl 

ISU ( _ ? J>UJi oLLSo- «iUiJ 

llgj ^IjUl '_ Sjj*Zj 

( _ y ^j.iL£=Sn ^ujULU IiJjv jii^U jt-Jjlj 

ja fr^s' y^p ^ £yii j$o 

ipL^s < y ? «j.sl5'}JI <U^»Jl ,\£jja\j LjjI y ba _^JaJl cb»lJl 

. cOjcJjA ^ ^jbJi <-^jd <W»l>Jl O^a 

j^JLnij L»jlpj .oju jl?JI AjpU^>-NI oJa 015LU iSy-iA by ^»-xi t^-illj 

^yLLJ ^s .J JiU iwJliJi j_^<swJl ^ OUjjJl Cj>\^>- by^i (*+>i» tiUi 

.by£J\ JSUjJI f Uiu-I jl*LJ1 Jl J ±>3 £>JS tfatj -Titus Livius 

j*4ii>L4 ^ J5 ^ v_-jij?- *->b a o® ^d' ‘ilr 0 ^' iSy^* 

Is- ^1 SjyOA y jiJl 0»jU5l i-1 J* vI~3Wjl UjU> y^S/1 J^bJlj «i^UJl» 
^ijbJI iw»jU^ <w~~>i3 jiUl 015 ( y»jilS’S[l (iiJi 

AA~A>%J jlalU OS^Jl«—«3J-Jl IJa ia-Jy -i5 . <12> ( jAl^Jl C~3_^Ji c5.r~^' 

jb> U. JSCj^ Zj^aa (*J U ^aj tivJlp oby> gzS Ja *lUi J*a jl 

• <13) j^J yAlj i}y 

^ a^ l^*. t~jl g^ y l . j^LsA^JIj ^L^Za^J 

JjjJl oJla ^jJLp 5,>Ip al^Ml % j£ j pZjj .<ui*i«Jl oU^^wJl jyb ^ iULiJ' 
yLlo IajI^pI ^b ( 8 o!jLasJl* _; tJlp ,yJb^ 

. (,4> jlftl .UJbJ iiX, JJ U» i^yjl Vi Ju. Jikb .liusUJl* 

^UlA^I ,_y''-*>' J^~~d *J*i ( *■ ;— a * ^ J-^td t*~; 

JjU-- jb ^jyN\ l y 2 ’ 1 ' yUaJL 
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oX»Jl 4-Jaij ^jJl <jxJl jl Jp *2005 J Dan Smail 

jSSzj x . .Xg. » . l l J *U- US ^jliD aJS^I axJI s jio]1 Ijl>- J5Uj t^lp 6000 
Janies _^.ijl tjr*^ 1$a* 1S < _ s Jl oj^dJl oLL~>J0 ULj ca 5I ££jli]l 

Ja .3^UJl JJ 4004 J Jl jjdl JUJI jL>- Ujj cajo!>L« 1654 ^LJl J Ussher 
OjjwjJl Oj>-jj*JI IJaX jjl SxJI # j£}\j tj >\jjJl JJUdl Ua 

J j-pU^JI Oj>-jj *Jl JIjj V Ujj jt iJ jU-»j JfrLj US cojUto-lL 

/l5>?# ( jji»Ji4Jl £L£jUl Aj^lS 

^bS o. 4 j t JjU~« <J jUj US' cjJLp ^.Ull ojaJI ajIJjj JLp ( j>«l£)l 0 jaJI ^9 
AnAdJl ^ 1x5 aJUJLJI ISLj^lj UyJl Ljjl J 43X2. ASjjJC UixjjL CjUIj3 
j*JUJl J J>- <—Jj^xjl ^jl5 (J J>- UX- A ^SU -ll k-ijLuJI ^.3 j*5 Cj»j 'jJ>j .AjjljjXJl 
(*pjj ■• jr$ 31-LpL ajJs> pjj lx- U*5lj *_xS3l oJLft 'jJuiJ .cjLISUJI oJLa ^ 

j*J — AjAJilsNl A-i«jjUl a^JI Lgjt«j- l^lSLi Uj jjjJl JjjJl c,.......xSI Ujlp dJUi 

JUIp <_j*j 31SI ££jl5 J ^Jaj jjj .^ISSfl J ( ytvaiJl oJLa JaUu 

j?. J\ JUill JJaJl cLeopold von Ranke dJLIj OJ jJ^jJ jl ^j cJLlI 
jllsi U jAj <-t£s~> £ijb ajLSsI j*& X- Jl UpU jlS ,j~>-j5+i\ 

. <16> Jldl ^jbJl) Universalgeschichtej (jJUJl £jj) Weltgeschichte aJp 
E dward j j~>- 3 jlj 3 lj c David Hume ^ja aJb Jl. c j^jd! oj^j>Jl olS j 
j 3 ojjl i^jU - lj~Jl Jj William Robertson <jj~Jyjj 3J cGibbon 

jjX-jj^JJ 'ilUajl ^JLll tFrancois-Marie Arouet de Voltaire J 

IJaUtJ cdUJJ A>Xj Ujj j CAXjJl oLjlXjl ^C- OjJ*J C ( j~4j3lS’Sll 

t^jUJl ^j~Jl ^ijUll LU>-I (1 )ja>-L^j 1 jJlS U xjj .(■ jJbJl { ja^a\ doxJl 

J| AiUs^lL aULmJI (_s j>-Vl ^i\ ^pj 'jt- Uxjjlj 0JJj-Jl 

.^^A*jJiJl jj^aiJI olildlll oJLa ^xU 
( j = >-j_J.4Jl ^ a 15 Jais iiU& Oois c^j jjJl ^ja JjSll iwUaJl J^L>- 
Amold cS Xjj -djjjl j»a j^-ilj capU^Ij ^ j ■■• ai l I j—<5^ 1 

cdib £j> .ajjj^JL j^UJI 0jjb)l Uilj3 Jp Ij-~‘ - .Tvij 

jlj 1-fr r ^ tJl <wJi^Jl Jl» tUiLi ^jlill Jj» c t? 4j3lSVl 


26 



. Ay»L*..toJl 4 *»J jaJI I-La ^ ajI tjlJI Jl l y» .H. G. Wells 

Geoffrey «-j jASljL ^ yyr ^UajjJl ^-jj^Jl Jib>- 4 <JLuJI ( _ j L *3 ‘<-iOi j*-p jj 

jo jt oJj-i>- ^Ijjl ^JUaJ ijij Barraclough 

oLlSUJl oJla JJU juj j>Jl »—Jpt ^ j./t“9 %j j»J oVl ^y^~j ‘1955 

‘^jAjJLkJI O jA It 4-ft./?0 ^ 4«OlJb 4iiUi £« j^l i ^£> AjjJi-Jl ij»L^<JI ^jp 

^JO? a>«xJl ^ ili oJb»l ‘^jrd-^ Lij .tOjJpJb oljJo! jA*J 
William .0 j»LJj oL&j^Sn jU-jjJl Sj$-i jO>jiSlj ‘5iL2Jl £»>» jlaJl 
£j>Jl Uo tLeflen S. Stavrianos ^_^Uyh— joJj H. McNeill 

<ut JJ5 ilJjjUJl ^djlJu John Roberts jyjj 0 yr ^UajjJl 
J-p»t ^Jj jjjkJI iwbi j-* o\S iiu-i>Jl ^ijliLl J-ait j*$3 J»-t 

jj^» <—jjj ^jJaJI 015 iaJIo- jiSt c-Sj .JjJaJI a*jIo j*bll jbll 

^jbll ^y IjjJi>sJl IjsIj ‘ j>yjj -X^l jpj tj— a*» 1>- ^ Bob Moore 

( j ? ft^JLoJl ] ij^ oilp ( >j) ^jw*J! ^tj j Ul 0j^3 w t-Aj 4 *— f .< ^j<—Jl 

jP i-uljjlll ( j^o £jJl iJLjJ JUaJI (JlOJlj . A^Jjxll < y (JjS^jJl < y (o-t»*oJI 
J-^U .j Ojjj-j 0 ^Uj j L^bJ «The Human Web ajjAJI aSLiIId 4 _jL 5 
.2003 y jil i^JJl ‘William H. and John R. McNeill 
£«£jllU Ig yJ ^Io.-aVI y> J-JUJl Ijlapt y j*-A-0"j Oj-witfVl Oy-j^d I j*J 

Load Ij^li 4 Aa1*oJI ^1 O^J ^ 

jlj ^-ygl tdJLI.ll 4j»t*xj .11^ Uj>- Axla^-bL 4 bi^*j j^ - ! 

t-Uic- ijl^ L«o> 4 L5jJ jLa 1^31jJu>JI pUIp ^jla!j ^LaJaI 5U>JI 

4iO>UJl _ojiJl oIji—Jl JbLs" .Oj^ll f^jjb frbj 0jJ~A3 Oj^Jl pI*Jpj iiliaJl 

oJla 4pL—<7 ^jjJUl ^j-yiwil^bll ils JaaS dlllA (jl^ lliJOi i yA I_ ’jA L* jt 

( J5 ^yll AaUtf^fU 4 Lot 4_4-J j. _aJ A^M(L*0 oJU>-J 4-4>*jjIJ 4jISL>- ^ ( jAs<a5jl 

.o'iM ^Jp u*** cs^ Lo>^ w? 1 4LJja- 


40 

uoa j ^ U 

^ illlA jt jJLo N 4j~S 3I ^IjLdJ J j_y*Jp ^J* -O-JJ j*J AjS| 
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^yip J ,j ~£.ll ^J jllLl W*l Jj lb IhlDJJ 4 gXJ jllU l^TJjlj l, 

<uJlo l* yj .y>UJl Lgjl_yj L^ixjjlJ a^wIjJI £ySll jJS cj j£h\ 

LgJUajI Jy- UUj A^^yl^SlI 4>«JUJl £ySll jli i5j<«jaJI JjjJJ ^jJaJl ^jbJl 

cJU yJl AjijJlj <Lpl*£»-'iM »_9j jjaJl ^1 jyZj oi y LJI y <1)1^ L*~j 

Aj%«»ly 4 _*zS^ y iy&l JiSfl L^JUajI ^yll SjIp Sjli^l C-J15j .i_j yJL)l oJLa Lgy 

L^> aJjIS jJaS/l i—JI y>Jl jl 4alpjS(l ,sl*j) jl^A^fl jJlSj ^ Ly-> 

• |tJLaJl ^j9 A^jJjxli!) o yu ( j*z>- ^SCJL) J£j iJLa tl)lSj .A-*a«Jl nJUajVl 

yJl A>x^ff I jjl jliVl ^^lp ONl S^Jil yJL> k_3 4jlyp*ill y yJl sJlA 

AlaLi Syb (_jjJ (jl |^pjJI yji>v»j *il lONl y^- . ^jLL) 4*d3 •.J 

(j. ^«; l#* 9 ^ y^la .yljLJl jt t j~- ; i a !l 4 ( j^M>L«>Vl y«PbUl ^^Ip yi)j 

, ^ ,* ) ■ «|< *? t *^-*3 Ihb* ^M^JI JxiljL 1 ]IaA 4ji ^r^ 3») J 

oLlSoJl JJUj .Up SjLi^l 4i~«J dr 4,4 ^»dJ^ ^yt*-^ 1 '>-*^j 

y dUJJ .yjJl y aW 21 ^jUl yp y*a3 y*j ‘<^y-SlI 

.^J-dlw o JI y U ol£* y jJcJ ji 

0 y Cij&i —v5 — LJ y liJ jJlaj Jjl y>j ciUJbj — ^~53l ^>jUJJ julj Jjl 

JlS’i ^*VI J^-^JI y^j ^Alexander von Humboldt (1769-1859) ojJ j^U 

■*> Ijj g mi4 jl5" 4AjL^- J>(> ^I^ImJI ^3 

. JaJLkSl JUJ. ^is\l (JUJIJ5 y ofrj aJUp! « _ JLp-1 cJ15 .|> jJI ^jIxJLjT 

^(^jjjSLSlJl L^JUa^l Ji>-I AjI j*j ij) Ijlji>Jl i_>1 AjI Oilp lij jtut Ol5" AjI 

.aXoj^j o_^ll LjuISjj v_j^ | • t '^ m g~ , (J^i ojJ j~»l* oy ^jl&I 
oIjlUxJI o^Jbtia aJUL. ajIsS ^y oJl) o y IJu t aJLj»- y^l^t 

Uj tA« ;; bll J j>- oiyj-j-*Jl i_3jIa«JI ^yrjJlJ LjJ^a- ( y Juju 1 KOSOIOS 

ojlio j^Ip L*^ (_jj-~ll ^jjUI idJJi ^y 

a^«Ij (3Uaj ,_j1p > «Jp cJy Jij . LiLJl y ajJ 1845 y jJb>oa Jjl 

y *l^o jl J-a ojJO y yy tJasJl pj*~Jj .oUJJl y y^ll c.-»j>- yj 

• <20 ^i_y^i y 29 *) 4 JjSfl JlUmJI y 
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- flj - ■ ■ .1 H i jt.UllH ^LiAflJI jI a cIj tjJI £AD 

3 Ul ^ .1 1 . 3 ' IjjjS ^yJI .3..../..Ml | Mfcjovn I 4 JJ ^«*'■' ^jjJI 4 jn^il l 4 ilal aJI 
L^jjlja. 4 a.jjj .1 uK .*■. 5j.iiil.io L n l o'ig il i_jii {A 4 >*J tCi lU j-wa JIj »I^JL 
^Iq I q — a". i» j ■>.. H oLaJI JUKI jLjJI pj mjln l 'ianl l -UJIj 

JO ,La jJij 3 j j I l«>" iJjajdJj c jj iA|I JaLuuJL ji.l fl oi l jjjhll C i "fc~i I Q 
(Jt J$A». Jjbu UU <*L&ill jLlU SJUJI dtij SaolaJI IjjjS j 4>I>L ,>a 
iua. • Jjiil ^LjAAll jujlill (jJI UuoJjl Sjill ^Lj^l jjjliJI Jjajj -ui ^ 1 

.aja.SU lip Uftji.1 J*C nil 

J>-b fc(l — 1) Jl tOjJj^aLft Oj3 jiU^lI <J^*d J*-J 

4 i>c»- hPjjI 4jLLSj 4i>o {jA ^ t-'y? jUUj ^UalM .1 .jywUJl »l 

ja-jj UkJ t ( j ; pJLaJl ^j^£i*Jl y» J^Ux«>Ml liftj .aJUJI <U>-UJl y 

OjJij iCharles Darwin ^jb jljLiJ j t Robert Chambers jj^Li ^>yjj 
j>cL jJ ojJj~«U by ol .James Lovelock ( 2 l) iljli^J ji^i^ 

^<>^1 JU-iJ £jUI <^1 ^1 yi\ li-U-T \e-y? (jl? <0^9 aSjcab*- (_gL IJbl 

. jiij 4*9 |» $««i (.gill 

0 J.'la j'.ja ojlppl ^jSLaJ La ^Ij Jld JIS a®0 j£. Jl® Ajli^j OiJ^~oLft bj& iliC^vl ^J-9 
0 jA Jl 4jI 4 . ^9 lOJlJ( 1 )y jjLu ( jLXda^ lOJ-lj 

Aime 4 -aJ y> ^y £> >^IjU. ^^*^1 jS- jL* ^yliJl 

^jA '« IU*. b\y*~> L*j 4 j tJi>- ^ll aJLajlU o j£a jL**^ Ij-* cBonpland 

45* 45^'ji '>r^-T* ^J 4 * - 45^ 29 iLftia- 4-aliJl oL-LiJl 

^9 ^ -* _,)! 49 JLA oilj^Lft o_j9 tJbi>Jl j«JL*JI oL>«Jl liL--l Sjiti* jUail 

: Ji U5 a 1799 jjji 5 

3*...I I Jpb 3.a.<J 2 1 "H I ££j2 ,jjj Jr la~l l 4jfijS y wi i.il l JjULun 

Sja.j y i»aall ^le !(5>il SjUu .^IjaaJlj C*lpJI 5La. 4pljiaJI 

„( 22 > 3. ;; UI I 

yt 3. L' l SL.m SI j....e", ii«>«Jl 4 >b llllb> aLaixJD U_^jL» jij li* ji 

.io 200 Ju» *uy ®^ i'jd ^ ‘<*-JaU 4Jjl>- i$\ ^l ' Oji 
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l/ gjyr cru-kj O'* Oji j.u~5Ul :(1—1) JiLiJl 

.(Staatliche Museen zu Berlin :j-CxJl) .1806 

C/* ^dj-^ i^i jA«JL> j*_gJ Oj^jjj'lM otS iCJjJl iJllJi 

olS . Ija- ij~S 2 j .JL! <jj+0y*sj I jits' (■')! yt> ( J~~j . JaJis jL~o^/l ( ^jJsl j^Jl 

j^ill t‘uS\jj^*yi ^Lc- Sj la ....U ol^vx^/l cajSt>sJl i j^j>J 1 <y IJl& 

tA-oL^*j^i/l C> I C uts’ t^JJwLl 4 j>cCj . 1 i.^ l ./dts l 1 ^ ... d i L ," ■ ^ ^ 1 

J^-jJl J^a l jr ~S’ Uj>- jMj 4tjJJS £aj -tiijJL i!j-^>ta Uijl <ucJU 

CJ*>\jjawJl uVj t^jCSu^aMI 4.k... iu I ^^a jtS ^yLvu^M ^StLoJl 
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SjjlJl ojl* y X j*Jl t_»Ud5l ^ jipL-j Ol Cj&h <jjl O^i tlx>- ojjX** cJl5 

oij ^J .p J-a»- O-UJ^U (1)ji jX—£Ji ol (—-— J~ij Uaj .Lf» \y- y ijy-* j~*\ 
i,_ •,---■ J _Ldul dlb JLpImij ,OtJLvaJ AaJl>0*!j td?«j ^ Lf^ 

d^l «o OjSlxJ UJ ,_jijdJl J>-LJl tLjjt (--»jp ^ ^UiaI <d>-j d)l 

jjLJL ojJj~o1a (j jaJ Sj^Lc o JI <uJj*JI 4JUa oLV^l 

IS^.1 ^ jjjLniJl jJlji j-j JS^II ^ JL ^'j Wv' tr^* 

!x>- 4 JLJL 5 5Ji d)t t^ykl^Jl jJl 4~lo M l» tUflji lJL>- XiJI ja d)l5j .Ljjlj 

• < 24 ) Oi-Vr *LJp SiUjl usr-W 1 

15^/1 ./3* X»V»Cj I j*& bLoJAl OJJ^~o\a (Jj 3 jXxXJl jObl 

j-jj jj£)l jJLpj u~jyd\ oLaL^I j«JIp JL> t<oj ^ jjjjUl 
(25) JJ jJjldJ ^Ik^JI ixJJI jJUj Pierre Simon de Laplace 0 *'%y j* d> y*y 
.ojJj-aU d) y J«a ^JUl flkJl ^ '-i* LI .Charles Lyell 

frLJLp j*^JLpIj Kl)ji5Ljl d)jw»Lx>-Nl »Mja d)l5 £~>bll d)y»ll Jiljt ^ 
J jia\ cJj y yry L15 y jSflj d) j£3\ d)lj J^ilL 1 ys$\ Ji Cr- 5 ^ 

jXdL ^^dJl <U;JaJl *4* ^yS\ d)f j t5Jl jjd 1 SjISoJI £*-**■> U-a 

<t ^jjJl (i»l jd\ £lJl y j~£j |JUJI ^U»o*L 
Paul- iSy^j >*■- Jy, (jJ^J l ^UVl) ^yi I ja <1)1 tiyAfci 

.jlSliVl oJLa ^ lJu\j Sji <1)15 (1723-89) yi d) jjL Henri Thiry 
Ixlj IJL^iJla I^^Aa OjLipLj .aJL»JI Aj^Ul ^jA ^sOlj to (i> J J (1)1 J*«i 

*ilj JJo N t» joJf jJj t_x5 tjj-.jjjiJl llaLij jlS'yi 

Sj^JtJl SjjIjJ oIp^s t>y cj^IaoJI y ^ . /)> %j 

jl AauJaJI ^UajB ^rflj (jUai *JjAa Jlj jz %~Jl 4 jL5 • i — J 

f b j^a\ J 1770 f UJl J (JUJlj J\ijJA\ (JUJ1 ,>J> j> 

£j>j i Jean Baptiste de Mirabaud y\ jj> y c—-iL d)L>- jUx-JI c->J 

15 j£>*A olj td)dU3 ^ Uj tAAjJall Ajij ^ _p*j jdJl (^Ll^A 

aJjl>- jA(1)15 XiJJ &j Zyj yj) AiUaJlj 55 yti\j toiloJU Jaij 
*if Jbj .^dJJ 5J}U-i JLpI jii 5-JlaJI jt iajJaJJ SXi Ol j5~a 5 1^1 jl^l 
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isib—Jl J j ~*<31 4—*a«j ^ l£ji i_r*M J ■* <31^ <«iD i ( ^p 

.<»plO ol*»iy jjl 4 ^ . >» .. rt' l A»-jil ^yip <1*3 j*j 111 ilSlijJj (_gSjj •*■* ^-*>J 

o o . ^ l <Jl —i^/l Sjj^ii! <jjL5aJ1 «Jla 011* JUJl J !>*_>-jj jiS^ij 

ODUJ ^ (iSiU^JI 5i?->U)) Sj-fJDI ijL*il ^^waJ Thomas Jefferson j^ a>- 
4 ^ J£J Jak^o jUJl JijU, (J ^iU^A oV, . 1776 ^ (26) ^^^l 

jOLJJ ^kJl J Ojlia 0^9 IvilJi £a l j£} ^jlxU \s>-jjA ojLipl j*Jo Jt-l 

JijkJl -UfroJ J J~S As- SZ*A ^ 1 a : » : ;Ull ^iJ| L^SoxJ 4*..Lll ^ja *y>tS 

. j--S31 ^ijlxJl ^Lol 

\ju\ C-oJls Jb ( jjj . ; .'..:....,tt Jl <a-»^La1I tjA <U cJl? illli J 

CjIj-jIj ^1 OjS {jA SjjJLJI oIaO>«J|j <*~Jall p_g 3 J <*^a oUaLi 

flxJl J <Jl9j -bu t5*Ul 4<Uj-kJi <JLia jl ij*JL*J!» 4 _ 5 ~- c jjJI 4jL£ .^gJaJl (3j3 

oljU—11 ikJiJI Rene Descartes Ojl£o <^ ^yi}\ ._ij~JLiJl JJL^ d664 
^l*Jl J jlSoNl oJA jISoLjj . i j*JJL> J>-JU J 0j9 ■Ux.-kll oLLgjJl oUr.D 2 .~A 0 j 
ojl&t U Immanuel Rant k . ^ ^yiLoJS/l i_sj-«JLaJI jJU 1 1755 

oJiJ U <Pjj*J»*j>J| j^Jk aJlS (J j>- Ajjiaj Oli.3 ^y9 Loj id)_^ll (J J>- 

J l0-*J <Jj^*-0 01 jS\ JaOIj Col5 ^JLllI (ji silLUNl; lONl J~?- <1 jJLa 
cj ^L«»S/I oOa ( J£ 01 J &£ tojJ ^aj ,<jLxll i »j3 Uj y>y» ‘■Ijj L» 

* s 

okia <ji jj *y ^1^*11 OlS ^OlS jlii A^>-J (O^ 3 tOlJi . <-j».-l? (_g ji <px_li 

silk 01 4^wpl_pl .|*iljJl <». : ; k . l l j3 Ljj ^yJl i3^kJl <cp O-lSOJ 

ot o_^<J Jsc£ 4 1784 |>l*Jl ^ . j>«Xa <iL oLaljJl ) j a <~dJ <>L»j>J oJlS^ 
ol j~ — a. j 1 ,_j1p Ja<3 ^jAi —(_Jj.JLJ| <jp ^Iki U jA_y — ( J^»LiJl ^jlxJl 

0-La IJLa Ol^ 4j»Ja*Jl O ^ a~LaU L*-Jj .(_j5lp J^aO L^wS/a OlS^ <il j*-^J 4<-*—Jail 
OjjLaJI jj^j '•iS <uoJL <*-JaJl 

%.Li ^JU; 111 0^0 jJ Jai 0! ja^jj . <27> «^JL-1S' r yjl 

0^9 4 ( JX*Jl» ^jbJJ ^y> ujLxpI ^jo I. JaA3 JL>-lj j^lo> ^Vj^) 

«4 o^»*j Georg Wilhelm Friedrich Hegel J?o> dLjJoy jJL^J j £jj*r 
Enzyklopadie der philosophischen Wissenschaften im « <jLJUJ I 
Ji .^31 ^djUJJ UJL, LA.I ejlol ^ 03 tl817 J *ifjl J Ul 4 Grundrisse 
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IaJ Ajc-JaJl 55 A_tLJj eJLpli ^^lp jjiiJI ^1 JflxjA ( j*~“ t jjbJl jJaJI I-La 

. (2S) ^jJj jA U IfJ 

Oj^jj (_ 5 -uAxSw>*y I j-ibJl « 1 >LS" 45 ^pI ^ JJl JI ^jUl ^yliJ! -tfl^Jl 

015 <.ojJj-aU 0 ji jJC—53l Jia *dt»j .Robert Chambers (1802-71) j^Li 

^jilp .5 j jllLz^-aS/ 15jLs*«'i/l ( jR-Ub ti-iOi L*j 4 ^JLmJ l_> l^«»>. j j-aLa 
A^ c^jj .£jl—la J^JLj ^^pll-P ^I te jIpUvaJI ^yJl (J~*J £* 1 >*A 

_-LSCa *1JJ tw~jl OJ 15j tb>xjj JS\ ^JbJl JUpI ijlox~a’I tjlitJl ^Usa 

O-UJ ^ <Jj^i»*A j»—*>b «jJLiJJ ^n.jlall £^jllJI jblH AjL5 j*Jj .aJUI j^-aLa 
ojJj-aIa ( 1 >ji 4 >«JIaa . 1844 ^ John Churchill ( J~aj««a Oj>- a1s*aI^ 

liujlj j j-aHJ SjUNl® |»-ii 0-j.*./»" <JLp 1 015 (_g JJlj 4#0_^ll® ,jj j j£S\ ^ jbJ 

) _y(j~‘u tjb ^jA |>jjL-< a1~& ^1p 0^SLJI ( J_a>L Ijl, vL~>>* ^j5J bSw>lio 
. j^ aUlJ a~—-5 i^l a^aL^-oJI o->15 Lojj J5L1 a5L»LjjJI ajjLaaJI oJLa .aj j JLJI 

jJo ^yJl oLa jaJI jjA ^~5 .iJp ^jA ejl5Jl IJLa v_<tjtli <■<_£A^s-j ^jAj 

obJl jj ^ i? ol ^ j j ^ a? a q *A— A-tJl j-j JSL-j Lj^a’ l ^ a * Jljj )lj 

j j-aLa . ApIaI^-Ij AjljJ i^jjjJ A>wli OjflU OIjLaoJI Olj t jA aaJLa 

j_jlaJ J j>- Ajj^alP Aj^laj ( JiA C(_J jl^sl 4jJl) C0l5_$ o j~a£- Jp-j t ^Ja Jb t0l5 
^Ip ^>*jj I h . - j aj~Jl ft j) l b a!>- ja ( jijb lAj ^Jlj t j* - Jl 

Ul i«i 


(29) 


Cr> 


6^-a a-aIj^ ■ "S' ^JJIJ ames Secord ^ j^^ma ^UsjjJI ^j j^U b. j 

At_ib5Jl IJla 5jL5 ^Js’ j^«aLa y-ipxJ j*J t^abt-tJl ^oX>b«JI ( _jLp L$j 1 ((jU^lls 

« jjri\ 1 gT...* AmaL-wJI AJLSbil^1 jj-j ila-A^yiA jl—J pboil jjA 

wtjij^- aLa (j ji (jL«-pl (^Ja <?I^11 ^jA AmJL^u^I 1 A^>^— a JI^ A-—JjaJI 

OtP_pl AP_^Jaa OJl) _^aLa Jj^aLa 8jU|B CJj^io lyibjol ( ^03 . j j-aLa ,_jlp 

,1aIp 20 j>tj JLa jjaV| oJla ( yp jJaaIIj j*e >\>*j ojJ^- aLa 015 l o . * >- t cLb^aJ <~>aj 
ol v «< ^jJUb Aajj^aJI bJllaj^ ^ aJjIa SjIjJ A-tltA t jJl 015 bi 

^jPjS/l (JJJa (ijbSll® i*tojj j-aU 0 jij jJJ JIapSI .SJlp- 

jjAj .If; ^ y A—~<Jl AjjlAjl^sJl ^jA jJ5o ij^lsl ob>»Jlj 
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J-b Ji>«J jjJJjb *L^4 J 

Ajyb oyli 1884 fUJl y Jaiij . (31> sL>Jl jJtH Jy Alfred Russel Wallace 

.AjUj Jbu 44_Jl^l1 

v.i..uaJl J^l>- 4ijjbJl £y y 3JbJkd»- olji 5 j 1 4y 1* jLta 4 j. \ ..i'll |*J 

LJ* £yt J| fLJJVI j VycJL- ^ilsNl jJUJI .ytP £-Ul dyJl y ylill 

y jJL.Jl ji 0*if jl»«a 4 jV y$2o y 0y*-jy»Jl «jl£ lOa U^J>\j ( J^O oJ~w» 

oljL~«j ykj < -^ P l (*-fr^ > ' ^ ^ i uiJ*J A yj^ Lf^-^ tiW-* 

. ^yjilS^fl y ^~5 ^jbJ <Jl>»» iilift |«J cdJJjJ .4 jjUa>- 

»LJLp yjj <( JU3I jly*l yj £~-lj (JUal ^jJlp oLIS^J <jl^» .ilL* JJi 

WS^Jl cjtf Lw cS^ijjlj oLjlSa Jblya jJLp ^*>bJl (1)yJl y 4«.« laII 
. liolj 1 ^>«jjIj lj. i . irta IajLspIj yaitfVl y 1 ^ijIjua 4 Oii SJljjdl 

^>x-> ) lj Qj»*^ ^j--' , -' , *- ra ^jlp u««« Jy- fryjl (J»L«Jj jj uiUJJ 

j^lu y 4>ubJl <u]gjlJ <uydl ylJUJl ^1J t^JUi iyu Jii .6ynJI tJu j~S 

{jA Jjli iJlP ji. J j*J <ol Ujj .O'ifjUwJl «JlA Ji* Oilpl yJl 4-ayUt JjjJl 
. LyUl^Sl o oSl jsu* oyDl oJLft JjutlL yjSJl oUji 

OyJl t#* jyfloll t^l**■* t>l» JyJl OlS” lit 

.1920 a^jUl Jak^a» <uh& jJj .« v-Jltfl y JjVl asl^1 o\S 

4~JUl 'yJl Oly‘b^ ®(Jy^JtJl ^Jjlj8 <Lll£ ^jlp _pj la Jki 

jlpL»m> 4i4Ud Jad lij aJL jJj OlJ ^ 5 jjta t)jyt£Jl U jZ&\ yJlj 

4_JLp! d)Slj . (32) Sj~^JI tyjyJl y JOyJl ai 4<U^Jlp 4jlpj 

^P jJj jS^j Vj Vy£ ~~ * (1)^ IjjIS* < j y4U<aj ^ u Jl 

.(ajU jit! L£) mankind ^jJLJl j SL>JI j ^jlJ 

.j~^)l y SJjJ^- £lyl ^IjI ( _^J oL~*~~Jl y>. ySfl (3yCL^I 

j~^Jl ^jbJl y>y<aj oJl5 1 «jj >( JjjJaJl C*JjJl IJIa y'i/l (3yC-al liUJ ijyl 

40b .~». >>«Jl . (33) ^J p jy*Jl ^Ij Jadi y»Sll Siy»-y» y ^ JL w Jl 0yll (JjI jSf 

Sj^t J~d9<J ^yblaJl ^.‘..■^».:!l J AaJ yd I yJtll ^y)| jJy! 0^l>*j OlyjIj Oil 

(_^JJl j^Ss Jl JlLhmJI y l^iyl ^xj^Ij <ul^>- Jjtj .l^JL»j>«a y jySfl ; iai)l 


34 



ji t_^US3l lift 01? . 1972 yp jJ^ 5* j*^wl J-aj*- 

.APljjJi { J>- j^SCJI jy$J» yJ U 

0^>-J yi |JU»- ( JJJ Jlxj ySsJ —diijS y»\l I (_5 j! M yt j*Pj~ iiiUAfl UgJUJ 
(1)^ y»Uy ^*j) jd't >) 4JJ&I J\ i~awU jjl AyJOJl ijjLijNl roLojJl (wJLC'f jJy»i 

t/ y^tyPjSlIj 5 p je-j to_^JI 0ijl; ^ (Thomas Kuhn 

oJkpl-»J jyiwdl jlopl Jb Jl»cJ oJU.X>- oLiSi jyfli £A dJUj yoiyj , (34) Jjl—ll j*J0Jl 

liftyylaJ jt tSJj-bfc- <joUl^l <*j <ii idJJi ^JJ oLojj .yplx-i^/l ( JJj»wJl 

^jlxJlj tjUx-iSfl oUL>- v_jL~p- ( Ji» t<_jyJ-Sfl tblJis-S/lj f-L-iS/l ^*p 

Oy^ll yP Js jj ^yljyll 

^lku-1 csUUJJ Ash^ . <35) «ii^5jy» OLl^tjS’ JLib <ulp jli>t U dJUS 
jJj Sjp tyPjS/lj toL^Jl ^jjU yp 5Si ^i?l oLlSc*' »LoJLmJI 

y* J>- J 

£ 

( Jia to jyja Jl (_5ji ( y_5oyS/l awJl {jA 5ii 0~«JL»C—*1 lOhJLjJl J">L>- 

oL }Ji\ jJUj tl;j—yo Preston Cloud 0_^y L>-y>Jl jJIp 

SjMj yi ti~o- ix-aU- y» G. Siegfried Kutter ylS" JbyUw 

tijlijUo <uiab>- yi jjwLl tiljjJj George Field jlL* gj y? dJldl yJlpj ylauMj 

\~Sj 4jwl>- dJJi jlaijj .oJuJljx- ixjlj olijy j*jjji; yi 5JUJL>J| oJuo 

. <W5l>iJl i/is&%> ^1P JL^lxil tjt. Lx . l l j_^Lp ^y*i “lP 

( _ y Lp i^yJUljj .(_$yjl Jadi bjJj*t4 UL»iaI ly«Ji tix-Js »LJLp j5L1 j 

>_i^P tJOJj>- yp OLl^UJl oJLa oljb t J ~&Jl yulgAoJl 

oLVjJlj OjiJl bjj^j lUlji-t (yS* - JbljXfl J^JLi 
l>ujl;0 OjLipL j t<U^Ldl oLj-iJlj dJUudl oLaJp jj \j jlaJB ojLspLj toJl>bUJl 

• b«x ijj ®^L»Li 

l>.j y j y. Jjt Erich Jantsch dJLjl »_#yJLdl 01^ 

{jA jd^ll yttieJ d-~>- 11980 ^yUJl jt-la'.'ll jj 0J^J|B ^ j~S3 1 ^jUU li»-L^U 

jiJ^ Jij ^ y 5^*iJ Cxtj «Xaj 

tolyVli yj^jl ya .ywujl?S/l yj J-A>i lijyw ^twlJ j*J L)t 
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Jl {ja i-bJ ^lyJj jJUo<t UjUpI L-hjj (_j* JUpI (j! 

i^UJl ^Ljlia ^ tAkop Nazaretyan OUjIjU <-»jST ^JU 

yh>J 11—•'JJ ^j3 jt-^JLfcpl i_.lipl OJ■i''? I*'- Q»J 1 v-V jJLj CJaAcJl £^p~J .J^UJI ^cjjlxU 

11jiUilj iLjj3 Jl* yS«-l <S^L> U<aj!j .^4-x 1^*1 ij jP j*J L° 

ills' tL^9 (j yjAJAJ C^*lj 4 _jUu ^j)lP tjj-^-^->-~j l-b IJjjJJ 

J5 ,^9 c |lo ^Uwil iJ>-J ^ <1»J *0% ££jhJl 

££jhJl 1^ (*-^J (*-^*i Jr^^s (*y.J ^ (*-^JJ - <36) ^i^ lJ* 

4j|jL> cJplOj l^J <L«~PJb iL^^/lj 14 jjIa<J1 o-La ^tJ L/al 4 j^ 9 14..... A .. 1 J^-Sol 

. (37> J&I JLp 1991^1^ 

Tjb ^JdSM ^yJlP (jlJjlj ^jg jo ptSNl jjjJ iJllA d)l£ iOlOiLwJl ilgJ 

lUl J^\ t jS t l , C jlj^Sl-^ ^3 jLmWjS Xj b ^ j Ul 

^ c-..~.ojip jyjL- iwU- ^ John Mears j y>- ^^Sfl 

£^jlJ jpjj-■» ^...^.yg) ^ ojL>*Jl A^^aJl { yt j*a Oj>" v—l a . ' -o . ( j^iL«^j ^ ‘PsM* 

. ^ygyajiloJl ( J*-i jpjj’-a qL.T.-.j jS Juili ^.SCjIj t<U»Ab 4_LS 4aL*j jU jyS 

»UJLp jlj «-L*Jlp J.I U JI «-LJLp ^_Lp 

jJL.Jl <jfrL»JLp Iw tjjJaxJlj SL>Jl L^- ji j-Jl 

VliU Ufljl j»jl 5 <cS3 tjj jjXjJI i y*i J a AS l.JL.fe J.< Uil y I JLa £}jaj !» JjSj j*J j 

. (38 >!jcJ jAj sj^>wJ 1 oLNyilj tlJl ^ SULw» ^aL»J 


? t-f^jM JjJ 4p o j b Aj p a 1 pJb Ja 

^yJl < J^ ^P' ipijjLJl ijlalil ^y3l ^««^Jl 0L)Ul ^. Ja‘ .. ~) jOil 
JS ^J. —^9 Li jmmA ill* ■ <J UPj 4j ^a*J 1 oJA a -,^» - 1 ^| , ( JbJi ^j-s^2jjJ 1 . ^3 1 g ^> .>.XAJ 

c^®^' 0^ 4 y ^ C5* (*^JJ L5® l/ 

(_5® pljSf- i Saii jl hJLp ji 5-a»1p Jiii (^1 ioLJl J»UsVl iJljil 
i^JaJ iliL« ^ oi «.ikiJl oJLa JLp { J& ^pJ <d«J .Lpi>U 

( ^p» OjSo ji tkiUi OJo- jJ . ijJaJl 4^oUauP ^ ^jbJl ^y> L^i*j Oji 

_^giaj o! .OJliJl ( J^ajt)l Sp1_p ,_yl~h ( J-/tal l oi aJ J^iSll 

.^liJl J-tfiJl }j*j J3 Jaj £yj>y ^1 i>-U- 
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djjt'CM t jjLa» iji ^>^9 y> JLaJI ^ja Oj£> Ji t££jliJl aLxaj ijt jji U 015 tf 
£*»lx)l 0 jaII 4j|jb jj jlal LdjL^i ^yjl AAjjJaJlj Lg5i j^J 

jJ^3 1*5 ji f 1 , pwtf (15*4 *Aij 

j~~aj Ajjl^al ^JaSFI jixj jLdl Lj51*j ijJJi .ojJij~<>La 0ji jJJ~S3! 

<J^>- {y> lg-a9ji J5 ^> tAJLJij 4 -pL*I?-'}M v_Sj jiaJl jliJjlj jj^fe 

4-*5 c^UL Ula j .«jJLxi la JjuiJ <w»jfl JLp ojJO^ a JjU al^I <_)■*«<*>• 

.iOjI-A^SII «-L^jl JLkj ^>-ll*Jl l jA aj~S 

43X j^ixJl j».g,'.5,*.i ;4 j^JlJ| ol».*J.>^Jl 5-oljJ i4jI 4*yJaJl frUic- (_Jjj Jii 

* (L#Lqj i* L w * ^ I jIju I*a^ ^<m5!L 

JaL^SII v5>Jbu ^..>- c4la....i j,Ja'i OjJj oSl JaAA aJI>JI 0oJLa t)l ^,', L>-| 0^SvJ JLi 
l^laf Qj*■ la■ Mil «JLA 49ll fl*ip Ol5 lij L*P ft j A ' ^Jc'LmJ al5 .^|^mJ 
(J0^" 4.~..o-jJl UlP^aJHA ^y-i<94t «X3 J^aJLpx/i Ujj J* j** iLL-a 4£Jb 

O^fl jj5L*j N iijLJ ^^jSfU 4 JL»i>v* cjIoLa> ^1 jt tol y !l oljLL 

^yl p 4w.,lall frUU oMUJl #JL* ( Ji» ^y3 4 jI ^yl jJLj .LjJljLws ^LS 

• l*A lglP flioJl ^ylJl sill) ^Jia la ; .^aiL l^ ««.a» 4>_jIa*J1 
JJi^ydl) U 4jV lJuAa jJfcj .i_4 » .. A >J »ji l$Pjij JLmj 4jjb>dl 4jtsJ? iiljil 

lOjJL JL» OJU^ ^S-jj .^JlaJI 0 ZXijk v^j\JL * jd aXali ^*0tj 4^^J ^yjlp 

4Aj^Jaa OjJbv j^aSll (5(Jlji>iJl ^yJI LnAjI ^>-ll*Jl 

4jSf 4<>u>vA CJ15 ^yjl ^yA cJjjJaJl (_gl t_4j^O >jAj L*~0 44>sj>wwtf dJl5 i_jjjiaJl 
i “ ' , 

(JjL»tJ Ojxi 44»^IaJI (J^yj .4^<sl>- jjaI oUaadJl sJlA Ji a ^yS 

.L^p j$j jl*j ^UJI 4j< U iiljil t yiJl Ji3l jaJI LoJUp ^a)I IJla 

oaIpI ^jA (_$Li a .i 4 la4 i L ■■'^I V 4^A^Jl jl^ U>^4J 

UjjA 4_}>■ Liut jji iiljjNl jl ,_y»~ij N J .4;9«JljUl frUJl 

■Cj a ^ C ^ ^ l - r * J 
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6 Liu'S) I i_jJ^ w JaJLf ^jauJ 4jJjl^ojJ 1 4 l-~>*w s 'l nil 6Uik ^jjJ 
<0^11 Jua- jJS-uu ^ jjQn liik (jSl ((jjSJLl jjjLjjjill £ujIaII 4-aikcj 4 'nfrl 
«I »"»<•• I l*i*i nit jjjSj *l3 4jt oIjj^I I irtjl { jSJ .4jj Jlj^JI (jS^u ■*•■«•>- ■ 
Li»jj£ jjj ljjl£Lsl .4_i^t_aJI Ciluljiill yjljj 6 pLui^II 

C5>* o' 1^1 t-U°j «4£ji£u» 5J^J 

lla. llaLuu L&jljlfctj 4jUjJaJI (_J^S j 4j-v II CiUjI£JI JS! LftJ^ji ■%. 

UllAi \ J i—'-^t "}) .|Jj (j-oj ...iaAt Sjiklj 4 j_sIj 5_jjj i4i&u 

1 a j»j lx£ ‘"u* “ JaJI (JaJI cjI^j <ii^.a )> —j (jjiU ^LjAill gjjllil 
^iJI JaxII ^yi .ujjjdlJI CJUJJ ZjJjJauaj ^yajxJLi Lgjl^ifcj 4( jSll 

jila.-k 1L I (3~i*^c*. jji iuj^aJI (jSla-t II jj^Sj j>~«— <4dOjSj 

■U laa a 

.(55 4% a in .1845 «,jj£JI» { j& cijJ^aaLa j .\\*,K t i^ 


1 50 {jA jiSl .Xi* fijA jaJI |»JWl ^Oum\ j> lit>La 4*J>jj>ud\ ijUU IxjJ 

i£^J • ^^jlxU ^Ip (_gj .>.... aJ JaJaa^a ^1 jXjI ^j./aall IJLa ^ iL»Lp 

L« l>w?l.4~»^laxJl LaJj>- jJL™j 

.3JJj-aJ'j 45^1 ..flo 'I Ojl ialSI IajI^ l*!/ jl .^y^s\y»^ 
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4ojOaII jLjJl ^ Oj-JLa!I 4, L ..*Ijj oOa ^laJl 4^>-j j^a«JI 

j yy> iJU- *Lo-£Jl jJU JUS U^j ^Democritus (460-370 BC) 

iL-l £.) 5JlJb- p\ cij ^ v-L-Vl v-Ul t>* 4 -~* V^' Jacc l ues Monod 

oUjlll ^ 0j££jj -Sjj jvflJl J j^- jjOj lSjs***'^ ^ iala^ iA • ^( ( _j~JflJjAoJ«J 
Jb iiL» *2iJi p jj .Lfljl IaoSS a^Jj a^«-« i-jo vJSIja iaii j*J i«UJl 

IJlA 43jUioJl ^jJLp j*iL» JSwsJ jSjl p-PJJ .43jlvSuJJ JjO>Jl a 1 a 

.^jUI jLwO ^jlp _^jjj 43jlv fl i O . i l oljjib <ji AjL— > - ^ L$jLSJl 

.43 jLsAoJl! 4>t-Xi 4 jI Ojlp 4«Jl ^JflJI pJv vjlS" ^ !■* (J^ 

t^iUj ^“J -l5 j>^Ij J Jr'*' 4 Jp v-i-vO iv(» yill 4 j jLLoJI o3a ^JiLpj 

P LJlP ^ *>‘ - 1 . JjutlL 0 j>-JJ 4 ■ *»llo- ll 43jl yflo.ll C~il5 IjJ LoP *ja}\ JpL—Ij Oj 

ISLilSLo \jp p\ JSLijJ 44juJaJl j*Sc»J AJlva^-Nl 43 jLa*JI <jl 

J^b>i <j j/ 4^1 jJl J_j3 tSj^* {j* “UiflJLiJl 43j Lj9o . l l 0>-jJ jl 

lOA <jl£ jj^ls Jj^cvu LiSp] «jL*j -^j^La J^ j**^ W j*~\ 

t4&OoJl oUUaiNl oJLa 4j^ 3 dJUj p JJ .iiliwjl p* irflJUjI 43jUfl. o . U 4;lJ 

N (JU-Jtj J^Jl 4*Jlj *i»iOj>-Sll ^jjiAOJ i43jUaoJI jAljt ^j> 0 J~> 4~oS '—jJj>u 
( ^£oj 03 J <>* 0 -M • to P-r‘ 

43jUa<JI <JjlJb-Sf 0 p\Sj> SjLj ,_j]J t £}$> Os JJj*i ,_j* S^L^Jl 011 J^iJl 

,J~S\ Jl ^|IjU)I ^jS iwwwOj 4Pjj (jJJj jjSu Os ib’tJ’WJ lOA (jls^ jJ .A.i lflU jtJl 
43jl.j9o.ll C~jJ vi~>- J^^ll ^jUl (_j3 <i>l0»-Sll {j* IOj>- I ^J®J (*^J c^ 5 ” 

ji jJl ^ .l^ljj|^SUji>w9ljll olp^Jlj olaliioNl ^jj* ‘Ijj' 3 

.AiikiwJl ^1 jjSlI ,jj» J~^ 4oJa> IbLoJl liji C-AoXji oOA 43jLjAoJ 1 jAlj^ 
.43 jUuJ| jAj 5yfclli j^L*J U Jfl;>«A olSjj^Jl P oLojlvflj 01 tJlioJl 
tOljLJl (jJJj ^ Uj t4?»^lj JflloJl 4OP ifl .s 9T . oJ l lOA Ji# 0^9 (sillj jt-P’JJ 

t43jlsj9o.il yal p v_9^jdl J«3j UOv .4 >-jJj»JI jjA 4Pj^LoJl OL>-jOJIj oIa-joJIj 

. 44 LI 0 JI I_ r e >\jjrJl eOA ^—aj jA JjSlI ,_^Oa 0^9 

LLj-I jJLJ oi 4JLS^I L^Oj 0^3 cLgJL^laJ ^ JiicJl 4*JL oLJUaJI (-JaI jS*j Uj-j 

AjjULo oJlpLma^j l^«1 j jia^Sl 1^1 J>- Ala***** 


40 



4 j ilJu y paJL» -{y *jSfl '^jji y <WjJL4j i+J 
jjXs-j ( _ ? lp ODS A*j JjJjJL (_j)l l _ ? Lpi «j j ^^aIL; <J?L»tAJl 0 ^£a 

i»UJVl iJljil Jl y u-S jS3l LaIsj ^^Lp a~~.oJL)I Lap 

4 <_yLpl ^jJl Jjkal ,j» Ajjli* La-aI AS L5 jJ lA>- V.^n^iail y (1)LS" ialojl 

^•<i | 01 SajIjLJI o j_gj . .l^.., t « o . ) l jJ j»j o pAJIa (_gl 

Jaij A^i*Jl y j^j i^J^aJIa aAji*» OVj .jjjiJl 4> ^1 p *Lp^a 

‘W a . kgr'al l JjA«Jl ( _ s ~?-j ilA>- 4 -a<-a 2> i«jji> <Ca Jjcp^a la tOlJLicJl y AjJ^JI 
(J^*~i y — a AlP pAJI (Jlfl ODi jpP’jj . l$.»a IgJp > ■«- ^ 

(_y ajjLL» 015 pj^Jl ot #L«il 0 _^a a 5 ^jxJi i»UJl JaUj'ill ij)j ll™J 

•i J*‘\ <J\ 

-t-A-frA jS* ( _j1pI ^1 jJ-i—>1 y CaIajLLJI jL ( jti jl^a'ill oJla y»j N 

OaI jj ia‘1 1 <ulp u J y.*j» A>- A.ii t . 1 L BjaA^ a jj*0 (*^’J i_s® ^_-p p015 

L*5 iaIaIa a j^S y ( jrfL*Aj'ifl ^jjya]\ y jl ^jls^a (_£ y~A AiP 

y *dji^ *ij* <_s* 0i“^ cs* _r?*^ CA5 UAo i^^aj Ul C-i«!ASI 

^ ajj^ka OaIa»-\|I bAa oJl5 ^1S ^ y yi-ji * j*Jl 015 ji jSC .Zurite Cojlj 
• kjj j~p u* (Ji!jiJl 0153 ij£\ oULfcp 

y 0_j53l ^1 cjU~«aJ| yS\ y t-^y J5 £• ( _$ J . _- .^a. 3 l ( _ J JaJk>«>» oVj 

»—■Jl_jA»Jl OIL y^alj 01 <—~**i .lA>. ialp ol«J53 -CpUmP ^jJi ^L^SJ Aj^S 14 Jlp^i» 
o U^ N a iaJlj (AmmOLJI oipjaPtaJlj COlj»b»JI L^>3 ij ytZ ^lll An.. la LI AaLftJI 
Iaa 0^9 ig^az*** U5j .oLw-ajJI (3^i oUj iLjsfSJlj 

.#AjLcJ|llj (j^ijiJl) ®Ljj tdisUaJlDj i®ioLJ|]) Jla oUK 

A ; -...p ^1 olaUaiVl Ollj ila?-t>U ^1 ^L>0 i^ijLJl j~ _«j £piaX~j 0t J-9 

oUUaiMl aAA JjU cJl5 lij La cJ^>- Jlj^Jl dJJi .La j ~ *j& Jb^J 

j LJl aa^x^LoJI oLISoJI L a» Jwo ,(JL^ La»l ^? j 

J&r cy J-'k-Jl jlial y Aa-jJ 5-^Jj OaI y y ^ j-^ 1 

‘Ajplj^Jl SjjiJl y ~a ~i IJLaj .ll^Lal Vjy v_~*Ju A^^»Ji oLJU-Ol 4 £djUJ 
j’jA A ^j53w 4^5"^/! iIaIaLpaJI oaa .^~~ au3l^ AppJ^xJi^ caJ^aJI 
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J jilSJl |»jJ l -tj Ju <. Jw»Sll ^LiLJl ota oLLuJl l-tsr 

• ( cr~^i Q ^4iX» i >mM4> 1 1 

Ul£a c^JaJL tl^-M.a'J jl >u jt jJ-jjJI Laj-x*j ^Jl lijlJ^-SM 

LajLipL) 1 (J|£oJ| Jjmi Jp tA^p U./al l SjjJl J~~A•> oLLa^JI a«Lfe 

iiA ji» j .^^scfJLJ JjUJi jJuji js j j^i o jjJIj 4 J ^ *5^* 

L:..jj .aoj->J l Lj J J£a jAt*a J^-io jl J^JI 

A.«Jall aLaJp olASo- J5 j^i t«uL**Jl a>jLaa j^/l ,J>- jr* Crri J 

.SijkJl oi^j L^pLnp Ja t^jS/l <J>- Jj^Jl (>* 4 jr^' 0* 

JSoio La> I^p ^UaJl ,_jl ^j-iJl £ijLd) aJ**JI aajU« <-—<1^ tiUiJ <L>«Jj 

. ^jSfl <3L>*Jt l-i* I J^r J~r 

J .ai-i a>- ^Jl Jl oLJujJI iji r LJp ^jUI j-—aj J J 

^Uaj» iJiS’ Jib Jl 5j^aJl oJla cjII5cq»I «. 1996 «j~£)l ^>jLJl ao® 

. £j=)l 4^ jsti* ^1 oUuxJI J* Jl SjLi^U fU ^ f «regime 

.Lgj^\pl& jJUS J Lao JaJl ajpi A-isLa Ji I j* oOpI AJJ 

J? JJl JL?“Jl ^yoJLiJl £-JJI jL£ AaN <•{£jjl J*' ^jsJ" IJjStl O- a - A jj 

«Jla j . jj ,_j*L»J o-Uai t5 jJl ( _ J -«U<'^ ^aLijI Ji ^■^ s >- J 

Jl a^-L-I ajJ aj l Ja>- I j* J ‘ V*^ ^ri 

1»S« |jb» SJLia 0 Jo Ji JaJl oJLa jl J ^JjI tolCU^< Jjo .|»LflS(l 

.oLoijl j jjjl ^jUl f-LJ 

L* iolljjJ I ■ a jl^ (_^ jJl JO ^JliLo) J j »A <SJ jj ll996 J> JpS\ 

Nl^Lii j-*»* oJLa jU ti<JLS3l j LkSj .«oJii>uJl i^i^JI oUJai*# <uLp j j aU a i 

JjL-Jl ol-b tojL_)Jl oJLa J^>- .SJSUl »-jjJaJl ^ *—afScJl IJoo Ji*Jl ^ 

oLaJ alA j^ J tS^J •A.bli*o.ll oosjxll ota jla .A^ ^ bil l aJ a (J j>- 

N J-Si I ^ijLJl J Aj! j tjUi .A—ii £jjl ^A |»JaJ ^ SOitJl t»if£Jl 

i j£aj t > ol>>«JI j jJJj J Laj t AAJs .* .a JaJl {jA J^ll Oj^i 

J Aj»J AP^oj>o> jj^A aJuP APj-aJ^a LajLzpL eJ^ .«.» Jl <—I oLa jU .a Jl JtJl 
J JSSlI Jp jJaJl Ja jlp jj ilU* 4 jJJiJ A>«~o . j J3I J OJp-j ,_JI JiJl J5 
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dyj OlSl!! j»Jp ola jla' -.aj aJULioJl tOScJl oiljlj'a jUl 

.C*2j ^1 y 00>-j yJl jl*iJl £lyl JS IgjlSj j-LJ «^UaJ» idS 01 i^UlOU 
iiL«. c—J 4jSf ((system A*jJai*» US JU- ((regime ^Ui;» US J yi t 
^y { ja Ui. J£a j*-y ciUjj -y jS- UU iyc~j> j j£j jJLcJl y ^1 yt 
V_>Py UiSlj / 3 *AiSLJl 4 j_^JL! l'. ; o ,ji T (Slip 8«dojl4~. al) 4*dS i * -> - t2.a l 

oUK j.ydJ j-i> Up t£djU <_s* ( ( ^~<JjJl» J-J Sydll jOj ,y 
(/* “c^® <jl ‘(^1 Jr" 4^9 .,_yj3lSS/l £*i>Ul olpliaS JS3 UJL aJ jJu> 
jd^ aJ^^UL ^0>Jl ^yJl £*PjJ .oLUJl jSuj aUI y» JS JiJ Jyita jyju 
oLoUl j*Jii y>- AjjUJI jJaJl yi tUtUl UJjJl oljyUl ^ LaJl^lJ ydl 
(jUaJ c Js- ilya J*iJL •** <j' (S-jJ tyw>Vl 

- (4) WJl>J L>rlksrt.a IfcjLxplj £»»jl 

J5 ^ oUJl jlioilj jj 4 ]? £. J^lo a^ y» yS3l ^.jkU yi^JL* yail 
Jlj~. <y (J! ®jU^-' (*!> j~~& ^ <oUl j^S tdUJJ Uoj .^UJl 

(•—4_^J COyojlj OJi Jlidl y AckiUl £-J jiVl oJLfe JS ol . y. Jy 

•-®Jpk cs» 5j Ul JtsU iasJxJl SSLLiJI oi JU Ua ^*j!\ J >y .Jbj>. y UU.I 
lyl l-ift jXj J3 tO'ifl ^ya-J .-U*J1 I JS jli-VJlj Jj4]t> Cw Os Cu AjJL>> 
AoJtia ApU^JI eip Jj«P«i i_9j— jf JaP9 J^Tj tljU- liy» 

l/*3*Jl ^ji ij^U v_9j— tAjiUpJ Jj^UJ AjL j frAoJl IJLa ol-tSlol JJ j 

.ajidlDj «AiUaJli >j taSiUJi# oUJKJl oJL^J 

A^Uallj 2^L«JI 

A~aL« (1y Ja~~Jl Aw?y AjI^"} aJLaJU A^-jJ ^Jl ■ «.^l l ya 

IjISvs J-*-1j tS^® ojLJl tO^^oUa tiLjl i_iyj .AsUaJlj S^LoJl 

5iU jl tmatter oiUJU 5JLS31 Aj^SUU LiLia# UjUpL» ii^Jl . i,v. w aibS a)j 
^ 4 tS ^ dr* • <s>#lrf I^JIp yJl tstuff a^ytJl 
dy *^1 i£w»l_pl y» .^_y»jJl y XyJl ^>JSj (_$jJUj s-Ljji (_jUS (^1 Jj>-I *il iiJLJj 
a3jI>&« JlP aLI»_« AlSlOa j g l ajJ j«P y 1_S^ ®^L*Jl i—A j yj ljL>- ■ -«.^»ll 

?^iuis ySii o ^ liu . (6) A5iyi ay- 
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y .AUiVl v-iyu A jcJg y JjS/1 a^- jJiL aISwJI «-Aa '‘<£j* 3j y 

<5 j>~\ Js- aU U ^gjLJ j 00 j J-a iSjr^i cS^ 

yl yaNl £~<9j ^ uiAJi J*«j Uxtj .I 4 J jJ- UjUxc-l ^ 

y y)l j^LUJl oJa JJi» J ajJI JjSmj aJ^s kiiii p*jj *U^ UL* ^ 

& ISJ 6\ ‘y aJUI .UuJ UUJJ 3jO l*;! idJUJl J5 ^ 1*1 yyUJl 

illi* j j& 'i/ iSiUaJlj Sildl Jia ti-w-Jj jt 4V -U y*j ^ftU» t—iy J <-yy 
jv-fli lift j .oUyJl oj*i l*aljj>0«<l ^JUj A'"^ U jd*' o* 

,J»y> l*b_y I4 j1 Ujj Aj^LoSH jl <— *?• * 

SillaJlj oiLJl ^|JL>0-1 lUyJ <UoJ*)l oUKJl ^ J* ‘ jUl J 

■ * ll^ wll l.sla Ujl*Ip\j /» 1 - ^1 fliy H 0 JlA ^1»L>s X »*> 1 Ijj La-LXP^ .Aj^O^Jl olj^Jl ^^^aLaaS 

ji pS-j .W>ljl ( yJl; jAJi -UjJ i^>UJl AaJJL tUl^a y3l£ 
oJl5 lil Up a yJl JaLo Ji tiSj^pj Uy 5 JS ol Jt J} Oil ijUJl oJa 
y J 5 o yjJl aJLJ^II SyJl y o»-yo^Jl oUUk^Jl J ~J»J ij^>- -JLl* 
Jjj-v Jp 4<iXSi (^ii Jij .0J3I J j^Sfl i^Udl yJl jl yuoS/l oUy>Jl 
ejLipL a j -^> 1' A>-jiyJl aa. /?I 1 jJJL* aIo! ^/»• > *» U J iiUjNl t»JU«Jl 

t *, -.S’’ i_jtLfljl JJUJl jjijl ,y Ail Jfaij ji .(a 1^ % 4jl p&j) U ....~>-^ AA-y 
jloli jJLJ ij»l^il bjL_^aJ j UUdkva» J^>u lj>>*j oU*lk«^> frUUt 

kiUi Jjtaj jt Ui*j ‘J^lj (jU»« Jljj ^ tilii j*-Pjj <Ai» (yjjr 4 ^ 

. j'i/t UaJ 3yyJl oUJilw a ^ J l J^Ij 

^ i!>LJl JJ ai-« 400 ^1 aj Si_^*J1 d3iU» aU 5J ,yip ^l^>o-l Jjl 

staff 5 il» J5 oi Jy aj^ 'ji^ y ur^y^ f -1 * ^ > * l:p ‘Uj^aJI oOjJl 
5 jJJl (*j yj ‘y-^Jl a*JL (.Lil y> jjSw Ljila?-^t> U5U» yJl 

Jl jlS3Vl UUL- oilpj .Ju>J! Jl Ifwi JU, N SiUl y Alyr-I catomoi 

•*^ji y tL-jJbJl jJl*J1 A., A ( ji JM>- jylaJI 

jU-. jt < _ 5 SUjjl Oj_LaJl JjJj .Udjl J*j^3 (lAiUaJllI ^ik*<x<J jyi> Jjl 

jO’8 Ajl JiU« yJ O^UJI Ji 350 ^lp ymj energeia «UaJl ^Jk^» gl* 

^lJUo-^1 J . <7) «aJJ1 AaJpjj Ja-3jJ yjl AiUaJl ila--ljj a^ J Jp aJssUmJI 
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£-*>bJI Oj iJl 5 jI-Ij Jaib i ja .j <ut jOj HiillaJlt) iulJL>- ^iSMl ^yJunJl 

«gM j .4jjL>«JI ol5j>taJ! L^J^LS ( _ 5 xJl iLpLosJI SjjiJl ^y>j jjk jJUS jl£j 1 j* e 
i3liA o^lS^ t^ljjS/1 ,_f^J Ajjl>cx)l oIpj^JLoJI j, oMS/I sJLa ^Ijl>tJUxI 

uH i_j.il t^jll ^j!L>ks Ji (_jM sUl^> 

KiSllaJl® jji» Q>L> r l la . /? a Oiljb 0~~>- l4jjl^pdl l^^aLjjjL ll]L?- t_9jjjiaJl lj*Jl>Jl ^9 
pU-UJI 04*j 1 — Ai 40ajjl e jotll J^L*- . jjlj (,^+0 _^iil) ®Ljj jiMl ®J 

•Xajj .* L . 1 1 0j^ l aX o Jl j-SMl ,_yJlj AftJb 0 >U~wJ>J| (jlkj ( ja I -■*»■ ' 

Lord Kelvin ^yd& jjjDI ( Jia i^jj jjLJl «-LJL*Jl ^y> ili c~SJj! j—/ 9 * oj j 
j£*j ajj!j>J 1 l5L»Ljjdl ^ SJbJi>Jl j^jaUJI jt tLudwig Boltzman jUjxl^ 

ISLabjjJJ (jjJaJl jU Olli j j£S\ LgJLJaj 

■ 0> L .. o ....Jl ^ Jai9 J$> Lsdl ojLJI 5jjI j >Jl 

jt 4iJb»J .(liiUaJlBj 9 SjL»J1b i _ i><U jLS ( jp Jlj- -II ^J| jMl jjjj Lip^ 

<daJj^Jl LLsaaU LSLJj ii~ajJl eUJl jt-aIaxi jjiaj iiUaJlj ojLJJ ^yJLdl Lo^i 

j*Jo iLa liJlxJl iajjJaJL AjUaJlj SjUI t_ «j yC ^tj^SlI oJLg-t 

14a 4m>L*MI 4^s»-UJI _^OJl (_jl IajL^pIj «SjLJI# 

LajI ( j~»J J l ■ rt'i j .jJaVI ^^Lp L»j ( _ J ^*-»Jl jaw <d Oj£j oL>Jl 

L» %jr> Wl* 1 #^pL~*j SJbSJl 0 jIp l _ r -5J t JliJl ^Js-. a-JLp o>L*li 

<^Uj (^9 Lj tUjLia ^jp oOxj ajla (_gl ( jp Ojj^-lp .jj-.jjLiaJl 

l^-ip Jjl«4 ^ l-^T" ojUJl ij>-J JU>- . j ^ Sj y>- j^J| SjUJI IwJLpI 

0-~J ojL«JI ^jA ) ^S’ Ol ^‘b aL...lji ^JJl <■ yj^ Jl aJaw)!jj 

l^A LopL <da>-^\j ^JJI . Lww«»jJ I jji a j - All y_..w.lj «J^^ll ^j9 

^^11 *JU>U-j-JI (Jl^laS/ ^wl_pl (3UaJl ( j» »ljs^i JtAiisJl ^9 

<uJi53l ULa ,^9j aL*JjJl L^JLp 

»L«JaJ l*jj J J~ZJ LajLipL) l^llp (la J*a» 8J-ll 

sJA j_j9j 4.....m j 4Am3 CjI j 0>L>- ejLlplj a^-Al' x- A./nj Ull 

^jA t-y*A Jl jVj .(oili <Oxj La jl^ La^a) Oji ^yA 0»La~~>JI j j£j aJL>J| 

^jl^jb jl IjJl <0^9 OLJj j*ajj .SjLa ojLipI jOj ,jJ libs’ <d j j!&> Ml ji*Jl 
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JoAt USUj . <LJ jA jS> tolilisJl ja j^\ ^ jl U j-p >d» i5jL*JI ^jLp 

• feUJl oJLa ^hJb U^pLsJ (J^s» SiUJl £» Aj^ApUJ J^>* ij- 1 * pj-aSI ^Li 

J_AiLj .P<_$t JLpj ^ (1)1^3 4<j^ ej-*Jb S^U ^ry N <oi 

( j£p Jjlj»- oJuju oU j£jj (JK (JN >AX_pN1 IKUj Ce^LaJl ( _ J lp *j~ai\ ol 
0*Jl (_jJJI p j-^Jl jj^LSj dUi Jjutlj .5JulSJl olj^Jl c ^*j tc_KI_^Jl 

jy~-& &~U .LjL^SLJu 4Pj_PjaJ| oltLKJlj oU^Scil aXb Ja 

pLJuJI ^li tiijiaJl oJl^j .4pv<>Ij <UoJp bjlal) l*J <fc*dUl jy£^ I 

.5 jJiLa UJjbla Jf- IJj- o-U*j 

ojK (_£>1 £ljjt illiPj .isUaJl ja Ip jj ^pI_jJI b j&a* t-^Ji Jl j~*^J 

USUj «jl ^ iJjliJ IgKj iSjjjJI JajjJl 5SUs j kSy>xi\ SSliaJl dUS ^J> Uj ciSUaJl ja 
Ujj i<HjU-» aJU- jP dLdf^Jl ^jIp pj^oJl ^-jIj j .oUJl p L$JlI aXpj 

AlUaJl c-a..>m.ll U^oLo? (_j3 oiUll ja jlilK— <IK y*Z> jfjL+M ( j-j ^o l.^ lll 

AiUaJl ol<__>jSSll < j/i>rh]\j .Ij—jij S-Umll >T Jlia —SaUJJ j*m ^1 5_? js*}\ 
f < zl 1 ^jgA — UJi>J A^lJaJl^ — 43 IJ 2 JI (jL j_aP Jy^ « P >m_m 3 t ^li OiLaJl ^^1^ 

<KUj P^jJi IpjLpb «AiUaJl» <~aj^mJ ^ 1 Jj?UJl J*J .SatJl J~M l$K*j 
.lJUamj tjii jl t JS\ dUi ^ L*J _y- jt SiUJl A_li UJ toiUJl j ~m 

J 

_LOJuJI 

jJ I4j|ju)l ^jS .Jldmlll jUdjlj JJ4& £* 1 JaU^i 4jj y>» U5 

j4xj JLamj j-jS" ilj UK ijjiaXj <j_j^3l (1)1^ UKj .a^<JL> JjOaj i3Lft 

tj_£j>-SlL iU»lp AjlJu Jdu tdAJS ^Pjj _j«a>Jl ^jip ol^>c«Jlj iaJ (jlsUJl 

Jbu tjVlj .5j^Jlj JJUp jS- {jAJ ^tjmSljJl ^ tOj^Jl c_JpI 

^1531 jp ytJl ^j-isfJl ol cjJLsfmJJ jdJl ja tOj£)l lyrj j» jLU 14 

,i_jjjJ<-*Jl 0 ^^11 ^ A~»-bJl JA 1-U .m j jl^'ifl l _y ?t ll 

dAiii j . (8) «JlimJlU J |»lp JSwj V J^A Uyu iiUft (1)1 jXj M t Ja>Jl pj~J 

ja dJL)^ pf’jj • JjUsU aa1i>mJ 1 oLjl^ J l U«ilj iaa^is iillA C._>_ ~1 

tS-P_pi 4jjJ (^JJl JA .Iaj-P Ja IJLiu JS\ oiUil Aloca oUp jUp! JjAm^Jl 
IJLttmj jS\ 0 jjj jJl c)i jt jJl^ll JA IJimj J$\ IjjKUll 0? yjs- AlA^Jl ^ 
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Uxp lOiJ p\ («plkJU Ji) AAp* '4 ot WIp Jl* i\jy> 

o L».J y 0 J$ia}\ alb 5pL*s> C, 

Ojp <. jl«JVl ^cJb»l>«Jl j*-Ip i ^JLija <dx**\jj p& £-»hJl o jiJl 

^ .Max Wertheimer j+1p j Christianvon Ehrenfels u JLb ya\ 

. A^lwjl oU Jk<a*j <—I»1 a yt- jj.oll pjo JjucJl ol—l_p 

IP* tSLpJl yy—a ya 'i/ yA y^> (_£ OUv9 

• V“ iS^ o* y t/Jl tiis<aJl eJLft 

^August Comte c -.£ c— p J\ ^ yi\ jJlJ l _ r ->Jl v ^l vJ-pjj, 

^1^1 alb Norbert Elias ^-Ul jUiS\ ^U>-Nt (JU i<dl y* J*j 

\ g . /i . [ t )i plj *)} ya 4a1jj>wJ! oL ol> H~a*j 

. (10> t5 ;jl oLj^. 

‘t * 0 

oOA *>JU» CAjj3 tOJidl!) J pip JSlij N yla lajyo iiL* Ot j-lu N <0 ^j 
.4>-IXa 31 e-LJl oLJ jJLp jlSLa tVji .4~—I^Jl IgJLLuaJ i j>- i«jli p » i?~. Sl<T H 
ibjj La-UP a —aJ (.pMj .I- 1 a*j p\ jt-pi (jl 4 _ # 1 —U y^j if-LJl oLJ cobjl US J 

<_s^ ij£*i ‘*LJI oLJ ya p\ Apyj £» <ul ya .*UJl oLJ ya iLSwo 

o!)lpliJlj olSDbJl Uxp JjUiSl yy~+a Lpul d)l .IjlLu ^ist 

y 4j1 jXj c (*J «ljs*5 p\ tUJl oUJ y~> £^>-\!l 

o jJc*i\ o^ApliJlj olS%Jl yA Jb^Jlj Jbj^Jl i)L» opi Ujup IjiiJ p\ plkJl 

p\ frlo oLJ yA o-bljla iljpl yg 

.c-bJl oLJ yA 4 a]s>ta aJsl>-^L« ( j^AJ tJA i cJl yA 4 ji1>ia oLjIm^ jup 

toljjjxSJNlj £s\jjjjj^\j tolijij^Jl Lf b 5jjUJ1 oUJ «.LJ1 olJ 

vIjUJ jyAJ ^*Lo L.^.. 5 .s ) 5JjS/l oU y « > «Jl oJL a y£* *j_j 

tUjjJj 4A = :L <k= 5Jl j^t >L*J1 yj ySlj US' .JicJl y> p*] y,y m J »b 

y* 3y (^^^ <Sy" — a (_s* IajLsp! ,^1 4oli^j>Jl Apld 

«-Lj CjUJ j^aj UL« (JiCiJ JlS j .JLicJl 


ji AjjiaJl j*J>\j .Si. oIa *\y>l£ V <.J£S ii_,JLJl lS^ ^JLp J *jp ( 0 ) 

.ol. /iau L-<l ji l jP Ulc -uliP £^jbj (JJ y>y liijJ_U UiSUl 5i^UJl 
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^>bdl JL3j .oly>ta f-bj obJ -ii tlajjJj tyJlj olyn-»JJ 

y^SbJ Ji yJlj tb^l>- jJ-SCil! Lfca £a->0 -XS Ob>y>- yj^d Uaji bSba-^ll 
ya iib^Jl oby—Jl «Jxa J£ *bj obJ ijjW; J5 olyi 

IJlft jl A^ b.—J *-»* la yA_j t L ,**• * I g -^>»-' 4......»'..lb b~~J mJL-CI—J IajUp! ^j^aJ Ai*Jl 

j* ^y>j* JSdb Ia jj—iJ Nj Jiy old> £~s>y j -a*JI y> y’bdl ,_$y—aJl 

.JuLndl y> yaSlI (_$ji t .. ol l y»ly>- 

ola jJjc<JI jj5o" .v_~JyJl <uJlp j l k la jAj i-Xa*xU j*-£a ydf •——<W- illiA tlJb 

:>b>-^fl laAj tkas yxJjl *b> yxJ y> tJbaJl tv -r~*’b>dJ -bai^l 

ta~.».a ol~Jyj jbup^llj y> SAjIa c»L 5 ^iJioabs ailiS ^jj .jlka»Sflj 

obJ l$d jyJl obJyJl jl t^wM^Jl y». -Xa*dl ya j~dl y*dl ^Uax~al 
jJci Aaaa y£»j Ujxj t JJLoll y> <u^a oby—« 1 $xa jl ySlaa <uiaXa»-I a *bJl 

ob> jJlx^JI j t*bJl obJ <_yy jj^j .bab«j -Xa*dl I-Aa y«b jl t_yySl y« t- a . a A? 

*LaljyJl ola j Jlx^JI j^j^J tobsdl y .oladlj 5b>*Jl y t«Jb*Jl y y-a^a C^ylbJb 
li *bJl obJ y y^u cDNA UjJI oby>- ^ ilyk J5l-X>- y iaku 

1 - Ai l Ldj-a i^-* yj| tiAAla^a Sjjjjiaj . b^lpdl 0-X>tJ la -Xj-X?xJ (j $ j •/OS 4»aAI 

■ bsUdl oMLaalNlj ob>jl*dl JSJ 

jAJjb J tb>«.a ol~Jy jgbT Jl£ <U»Jl 4x^daJl jL (■ ^aJl (Jy2j J3 

^Lp (_gy>cj Igla ( J5^ cOlfl.LJl ya I ^J^il ya t^\ia t<——alj^JI j^^J -X5 .obyl*A 
^oUa ba^J Ujb^b aUldl 4k*-l jj U pSjJ IOjJS SiAliaa ^lyI obj^k-1 

Ol«_jbt«JlJ ab-iS/l eJA Jia j^a 0^b>-l illXA jAJS ■(3r 9w ' j^l 
— <Ju^>ta ^3 ^ Iblll v_4jlk J ib Objyb-Sll J i«-wjIj^ 3I ^y4J N .bsl5l]l jl bjljyll 
ClUj y~,aJl iijAidl olaybaaJl .(.-—J-d 6iy>-y> l^jl 

U5b ty-5oJl < _ s lP K——aUJl ,y»lyi Oby»*>aj t_^Sdl Jia iiliiJl 

.l^j^Sdlaj yjjl ■>!ybu i~db .—«SLUy3l i yuu bgj ji jlr^^ 
^JSd IaJUju UjUpI ^yS jb^-U jl t«sl*l!l ya 4akp»aJl ^ly^l Ajjlia Xp 

tola I y»-jJL5 4 jw2j jy ywdl y» <uks jblpl *^lj •(^lyryb^) oSp-j 
ya yiSo IJiu t 4 jjJJI Ijjbj obdJ J~£i I iAdl ^yJbJbj tOj-dl l^*j>*->aj Jaa3 
obsisdlj jji«-dl ya jjl«j jl JjPxaj jJJi j*Ajj • y-dl ^Jb ^j^>%a y- yl^ 
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-^al l ^yJl ^jSl^il li-A jl ol>t 2 jJuj tSJn? oJL>-j J^l Ajjg^Jl 1 ^>J| 
.oUalJjVlj *LJl oLJ ja jS'i l <CjLSjU IJu J i jj£> 

UsL-jj^lj *LJl d-*LJ obr 1 L^»J kAJiaJI l ji j*‘ 4 jjIJLb Ll) x■•! ji i *w *j 

<j* ^U^-Vl jjSC J^>- (^1 ^1 {j* 2 >Jj>u jl oLj^ lll j 

^— £l£\5 . 4*** jL&^Jl UL* J)dJJJ >* 

jS\ <L£io ■ a j£’ ij* jr%\ JT*i t£-tJl ? 1 ^»I*V>«U «>1 Lip o'y^lx» AjIj tiibbtjl 
_r^J <Jjkl W y ^JJ jl 4 jji* j«^S olUlojI jl if-LJl oLJ ja 
U jl jZUj iijkj s_JIjaJI a 1 a J5 ^Aa —Jl ja <ui ,Jj\ t jSfl 

OJ^Jl Ij-®> jJ~“ jbtjl (1)^8 4(Jl>- (_^l (_y^ ,j^ft-a l-i* jl jJ .IJIXa«J -UL*x!| oL jl*~A 
.1L»15 <i>UJ e.U?-l (wijjj jl tjjS/l jljJaJl ja iijUla ja l jZs- 

A 4 l-^jl ^IjaJJ { J&1 Lj jJi I 1 a ,Jijj Ja t jib jU«jl lulaz ^.1 jJ 

LJp i,jAljJl ojjIS 4. — . -’ L uJJjJ as^x-sj VjJLkJI ja ^^bJl j~ J | 1. i j I 
jj53l ^ a 1 a ji*Jl oL j^~a J5 p_Jj aJJ’ j* jA-S/L obj <.<**5 obUI t Js- 

a- # 

J^asl ^ 6 .U JPjAA 2 jA>- ^9 lU Jjji yJL UlA ^yjj N Ji , jjJjcjl 

• ^'^jjAljJl C-Sj 3 l ^ S j3 1 ijjlia 


^ ((complexity Jidl»j «order j_Jl» Luis' j^c V 

AaJL Oj£j Ji ijlljl ^J-wi t((_$ALJl ^tJUl) Jbjji? ( j>* jj^Lj 

Oli^lj llUol iiSJbcU Oli jj I ^ jj$Lj L^jV t> — j yi\j .UiiMl 

«*AA jblpl 'i/ kills jt ^-jj .LaL*j l o .l a" , a Uj^laj 0 y> liJLji i!J>fcjia Jjj j\S 
Ak ; , - .j (jji 2 j Lji*j l^JiAj ^ ( J^lio &L; oLJ ^ji; Jais l^J 4jV tlSLoJ bJUjcs 5j jjjl 

A~>J| 0 L 0 ISLU JJLaJl ^Ikuuj J-^ft t \jlj .ljb>- 

CkilliJ A^pjj .ljj>- aj^S Oj^; AAliiftjft ^1 jjl ^JA oLjj>- 'JA ljb>- jiSjl 

lJU- j-J ^ji u>-jj k_Jl> ^ rJU-jS/l jjft j ja ^jJl 'jSs- jj5o 

ioy oLS^jji ^ jjSo (J—Jl ^jj J>-T kwJbj- JAJ clj>- IJLiitft ajjj^kJb ( _ r J 


* 

. Ui*j l^. jg xj aj£S 


niiJS jfr ‘s'jj j -t-^ ^ Ja Lji5 aUJ j-S'Sfl JajcJI ^1ijJI Jiw V 

OLpLoJ*- Ja (ji-j tAjjiJI ol«-ftU>».Jli .^yiVl JicJl jj-a ^1 jjl ^J» Ub 
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Jl*. i j*j> IJla .IjlIhj Jjlj Jil ol~» y l-i-j tlftjj-ij ‘,yJlj ioLJjJI 
.Ijlsj- iLji> bi«j SJU oIp aJLjJI a .La Jb J-b- blp y* *^"lj 

JGy JLd Uuj <.Zj~£ **j~~> ^ <■ -didl jL^l Oj«X>«j jt 

t !*b tdJUi Oj-X>oj .ll>- sbk~<j J>-ly jjyJl Oji ll>- y»4^> 

. i ~j Juu bbJ .X3 ^ *lJl 0_^J b-XXP 

.Si y j-JI ^lySlI y-Xj Oj-i y •xbu ^ M ty>b*Jl L~5yT (_s® 

Lgj»|j>o—I bS0>j UJb JjUi< y c-b-Jl oUJ y bb.x>- ap ilsL-o b.xJ yJj 
aiyy ^lyL 0yu dUi y -^bJl y**U e\Jui\ y •Xj-b' *l-bN 

Ja JXl Ujli tJicJl y> oJb JL>- Ip I b-~J tdJJjJ A?*^» ,Lg.L$>—J -X~*J -Xi*Jl y 

yj; y \Jn\ IjSjti oi jJLJi 01 u ~b <-yjj .b^-Xill £}LbJ jlyi->U 

. aJbJp- £l y\ ^jJb- Oji »Xi*lJl y £ljjl 

^y l^ilb-^b yjl J a uc J D aa!i>u*JI oUy»«> o . ) l ^^jJp 0*^1 ®_^b (.yL> 

S...UH UlicJJ b~~oj aJ^Lj iilXA y jO^U b~> .^^Jl 

(j-'l j;~*~ b>Jl y bu-la.ll teiUJl ob JU ■/!*► ) .AslSiJlj ebJlj tAyJl jS- bSUj-ill 
*Jl yl y aJUI SJbVl -Xaj *0 j5Jl y iyyJl Ji*Jl J* y *•>>- ^ ‘X-*, -U>- 

0j.$ y*j Oji ,_yjSfl 01 aLjLJI ,jPyj ^ pi .1 —S^aJI b-uftl 

N Jxi a_ 5jSOl sIpJl! ^Up-^ 11 Oj_pl 1000 y>0 lAk^yu *^iy ' ®jW’ 

y> U5..* ^jwaJ! bJlj Obi S^Jb Ojj l^yj (Jjb-i Uaj .^1 ^ JjW*^ 

J13 b.-^JJl UlPbjjll O^j t j jla' . ^l l IJ* jy ySfl blj iil .ejL-Jl ®J* 
Ju t^jwaJI y» tUSUJ i-»j yt« j-P Uiyt« 0jj OSf j .4ja^< yj> JaA> ilSU OJj t5jb~i 
<y 5jjdl «Ju® Jbj cJtf «L>J101 jj (ys- (j^J .OJJi y> JjuI y> b iijbJl olft 
Ljijj J-A; tbv-«JJl y JbJl y> U5 iaUp^ y 0_^Jl y jl 

.ii^bp Jaij aISU ^p Obi SjJb y> jiS^l y> b ^1 ,j-*~Jl ,_sl^Jl 

> 

olji yj Qjlyj cJXicJl y ajyla oU»-ji bJp <U>Jl j-P OjSOl eib yJaj 

Ulj .buJaUb-.L-Sllylly3l J-Ab J^l^ilj —0|4aiIy>jiAbbujly»u»j biy 
Cibi jLta bl ^IJi»<Zm)I “CSv»j M yJl jj* 0^ Abii <t>ob!l yjl 0 j^> 01 

bUtOI ^IJjOI («J1p iJp»j ob^lw j51 y iibp u-^~ l 4 t5y“^ .A>JbaJ 
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.aS JaL>v« 015" lij U <Jj>- JjLdJ tj*j yaj . ^*l.j.jl| 

•^yry jy <jSl ti mJ| UlP^<*>fca jl jVl ^J.. fC . U ^ylp JpL~j Jii La t<Oj>u j*J 

oy>Ui y cJj^Sfb 5LsJ! tl y L»!j US' .sLsJl jA JUjdl ya yllll £ y. _ Jl 

jj> A*~kJl AZa 2>- e- l _yi> <_$! ya j^j jS\ flL>JI (j^S dUj j*Aj . aJUS 31 yLiUj A«w»Ia 
isUaJlj O^UJI jL oU*Jl Jadl>u ty>»Jl ^«p JLiLcJl _Ss *> .U>«Jl 

^ dUi cH o* V*^ of i y~>jj .UoU- oUT SOpL^j 

oL y ^Jl oOa J_^>yJj .loJU; JSI oUjiwwa ^y)} SjUJI JJU*3 lw> 

.L»jJ| oil; y>- y 4jy>*a aJI jj cJiajba oJpL*»j Ifr-wij oL*Jl jJiJ t-licJl ya 
JjL-Jl J-*j -L>- ^yjl yialajl ya jj^J |*J ya iaU>Jl J^«P 4,«4 j S 43 ya J J l>u U * - 1 J 

«i* i^Uj t#L>Jl J^p JXU Jts- jpLj yJl oL jJUJI ySy3 jlSU J y- 

oU^UJl oJa io ->-y ( _ J ip JpUo (_jJJl jJaaJJ oLJ’Vl y>-y aJlSj toUjLc<JI 

oLslXU LfLSJU y oU*yi oJa .sjJj>- aa-Jsj U>-jJ y JlSwt ^yjj 

L5U- y £^Jl oU jUJ\ riililil y> jidU dJliil <_$ji^Jl 0 jScjj 

oJA ye Aa-jJ jS\ Jjb ^jJl £yl\j .Adllkfr £ljji ya AjjJU 0>Uw y jt j^Jlj 
k*" 1 ?" Ojjll oU«ik^a»j .gji .Jl uJA tejJLill 

JS" j! ^ .i^Sj^U aJSJI *<-lxS3l ya ijUJl ^ 0,005 _p*i ^Jl cJ^Jl ^yi 

1 ULs- Sj^dJl obi>JS o^s tjUi « iy*j* oJlS a« ^~ ^ sL>Jl 

( v ^* J dJJi J*-Pjj .AfllS _pi sJa j_yLp 9 yz .—s jj.. /?l l ijJlj L_^iSo 0 yajC^ja ULo 
y>J ihS^Ji (*^a ^ ^ylp 5j^AJJ^U- 

obJlS^II 5aUJ y-l SjL*j .1^0 5JUJI 40j 25 yj U]L»- Jts U 

obJl^Jl ya yvail i*JU a yjC <jl ejA j^S Aj ^ *. ' | 

oLtO>«Jl J^P ijAjS pfalj .A3\}J\alAya^,py>. Jlp 5jJa_Jl C~~lSI jUjJl 
ysUJl U-Ul ^1 iaia ^liJl 4j J y> t^lSJl ya ^yj tAj^Ul 
ijUlJl oU^UJl i-xlji JJ Uajl ^ll>J ^ .y >-jUJl j^JUJl ya oljjtl)l j 
.i^Jajl A-i ya a^ya *1 yJ, ^1 asU»)IIj UpUJI ^f\y- J-SUtlJ ^Jl LfaJL^u-| 

tj^^. ^sLSlJl oUalii 0 I 1 J oLy ^SUj V toL~>Jl yjSJuj 

.^yUJl . I aaiU la>- ^J-3-Ul v_ijylJl yiSi J iiy-A ^iSl y tySflj .^pdLa 
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I . Ai i l^i3 APj— j 4^j^Laj Jaa3 Ajy C—«~A ijiliJl j*yboJli 

JSLb j~~k dJ AjJIobjLcJl ^Lyi b^oj .yLJl b>^~«l jl ^l 
y ^iLxJNl * j^9 lJLs»- AjjiirJl L^jLJXj AyJl LtsbJl y 

iviUi ^yj . <12 \juS j til ^ Aj.k>- Ait tSjj-iJl ob*i>**Jl y jili yl 

y ^j>-li A^jL~*Jl» 1 j-l-Jl 1^* L*J tolilj-pjl y> AjLaJl oLa^LfcaJl 

.elyJl jJ>-l y qIa^JI 

^a31 ^yjj jjli Ail (^1 tilblft ayUi tolyjl jA> tU cjjy» -b*j j£\ Oj£j A> 
bi SlyJl . jS\ j»Aa> (_y la ,_jI p ~b-jj jl tibbii ji <w~p- y 4 <j^Ajj “b" 

o^UJl <—ApI bl ,<u js*j> Aib- y b —j ioy a3L~a ^^Lp | -^ P 

OiUl VwJpi jSy tbwbJl Ajfyyjl y .b .kyi N yJ - L^l-bl C->«J A-^jSAl 

aI» yJbJl Jy ( jSbjJ Jy yjS/l jI-Aa djj b y cr v«-tJl ^ 

oJla c—J t jyolA AjLjI Ab-M b S tJjJA ^s-jj .5 y*J I y b*3yJ V-JL Lg— «i 
y c^-U^Vlj tuJl lj~ 4 J ^\n j iy^J^ -b*i ^1 ~brj> .obsJl y ax*AI aJU- 
olft y Siyy j-SSli -bjcJl y £-1jiSil elftj .Lglly ^jlp l-'~>- A-^-s^ jbb» 

bJL y* j £jUJi ^ja ji jcj y)i aSiui j saUi xj> ajUsJi d^bSii 

AjU^«- »w~-<Uj Ubb C - a l l > - #L>Jl ol ^bl_pl ,jA .b»jbi ,^1 t £*$> •£„* v.bbwaJl 
^3 JjolKj C~>t>b Ji Ajb*jSlI eL>«Jl ‘^fl^l <_s®J ■ ^AaAl ^a ~~a 
L b- \J»ji J Aj>-i. i £^aj A£>-j jjA tlA*j —<ba obb ^jJl -ia-^MJl Ji>>« 

SUJI jl /Ai ^Jlj t^-AbJi J^iJl J to jl jM ii ^ Gaia hypothesis 

SJLi* (j jki (_5J~»«JI ixjK^JJ U-^i «Ai£b*jjl oUl Oj^b -b Aj-bjSlI 

. <0_^>-J jl 

aJUAI jl>j]jJlJ tA-JLj-All ^^1 »-b J5 c-aljil t jjSjl ^jjli J*>L>- 
,3y t5jiU J^»«aJI jAtill j~jj N tb^-bJl ajjLLJI ^ .lj— a» tUlJ y JJLcJl 
.,_$jiJl oJl^J j-ib Jyj iJbl Ji>-^i j*J UiSl I^a*Jl C«~b- yJl A-x-JaJl 

JlyJl lift j} Jj ^A~bi jjS3l jjio <w aS :aJL>JI bIa y Qr-Aa> JlyJlj 

Jicjl jbfil til (b_^JI Lily y (j-^bJl Lil iij^i bXP Ayw? J$\ 

y]| OJUJI Lj till l£—ii (Jbi N i!>Lb tJbb’Vl vJyi 
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OjpUll APjJl o-i-A j .L^jLLL ^ AP j~+* Jl5 AaLwiJl ^Uaj l g r ^a3"« 

l_£jO» ji i«_~>*J 403jjl jj jA AjL J j2j i^-Ulj 4Ajjl J>% Jl ISLabjjJJ 

LAjI jfi, j^£Jl 0L>^ jj^J jl 4_->o 4(_£_j>-l SjL*jj .Ljj jXiVl jl '• L pj> jaJI 
jS\ £-lftjjl S jjJ*A lb Aj^-LaiJ jl 4 -jAsj -Gildl ^ ^yLaja t^lJ • ( _ J *AJjiJl Sib j 

^cJIa- t^l (_j^ A-.*ij JUbcJl ^a _ .S n_aaj^Jt I Ja ^o .^>-1 jl5J» ^9 ^y«AjjiJl 


a^juUI JjUjJIj 43LL&JI ujUlSoj 

(.•Xftdl (_jli-jl olijllj>-Nl ^y* 0 J> p fr o , 1 1 lO-dl jUjGlj la ^ gal 
j^9 tOJj>Jl aJl Afr>-jJ U^jj .AjLfrJl ^yj ajlijjlj Cw AOj a^9 J jL>- ejl jjC.jIj 

<j* Oj£* Aft^laJl o Jaft9j .eiLJl J Aslis jJpJG >_JJaZj JJLcJl ya £jj ^ULJl 

Js-lj toL^Jl JJ$> £^>0 jl V^*iJ .SAftxoJl ^^1 4:j«Jl jjfrk j£«^jl 

4 —j a t _yJJl L»~ »{ loUajl ^ (JjPGj 3j^>-j ^ylj LAjI ^»^>dl .j*Cw» aSUj 

.aJUI J j « <aa ll ^yj L»S tol js**+i\j i S’!_^SCJLJ aoJL OJbu 


aJspIamJJ aSU» ^ylj i»-L»- ilLft CGIS' lil U AX « ._ Ja ^yjj iyu tJljUxIl (3ULJ1 *J>*M 

^ySv-abj-lJl jjljxJl Aj_J cs^l jd* Gi«i3l ,jA* ; j~*j .ajl \j *::..,«! ( ^yip 

.^yjlibJl j~*Jl ^ lG>- J^LftJl OJjxj oJjLJI Oj jlaJl ^yj AjI ^yOO Lo jAj Cj^jl 

Ailla ,J3GJ 4JlioJl ,_yI p t^ylliJl a L . Aft . l l ^ ^yXjl ^l^>«j V 

Ol-G>-l ACo w»jl aA ) j*J LJUa t aLj^s ACaj 3Jl«J 4~Jlj j J^«lJlj ^yftj ^y^j 

a j-* !^s>- jJJi Jt-fr JJ .ali j~Jl t-Jjftillj ol ^>«J1 J^yil A-OJU A«~.fti .A-^-jls^ 

. jj£JI A_ftj ^yj jJau LXp J^IS |*l5o-U IJbi j»J l^~-G Ala. r —Jl ( _ 5 oJl 

jl 4£j^l j 4 (j 4 jGG j^» 

iL^la AO j CjIj^ J l$jlji i$ AjjI«_«»J| ^1 _/T"S/l CjU^Ualll 

4-9 j~» tiJj-^Jl oJa A>-j ^^9 4_9 j£ jjl A^SLuj aSUs (JSJG ^yll JLaXftj I^jV j . JL>- ^yjl 

. <l3> IO- OxJl (_5-UJl ^yi^ LjJ JJL*J jU Jj dfljj AjI^JI ^y9 4la..-.ll ,_yJl sJa JJLaCj 
^jxlil jj! 4>-jJu j~XZ >Jl ylpj iAOJi ^aP <U. -UJIjoJ yiS^I^Vl jZjCj 

G>-jj of t.5jlj>Jl ( _y^ = >»bjGjl j jljJl C-JUJl ^ |JG»- A-j^9 ti S'I j£i\j 

lf»l ^I^^Sfl oJa Jlftj J . 1^1 l^J ^w-j aSU? JiJG >_i Jaju 

(*-^ J J 4 jl_/aOU i«_«SI^£jlj ^J>c3\ iJaaIL . USw>Lj 3 o Jiu a aJL>- ^y9 
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yj (1)1 yxlJJ . aLjIs A*)«aj *—siJ-® l^JjAl ]afl*> aJ Ji 

( Vj 5 ^jjJUjJl Jy*lj (iy- ‘c£jy ^Uajl A-J^P l^l>-li 5aU» Ljji UJU? 
ty 4 jr^i J^'j y4a)l Ji*Jl 0^ l _ r S*}\ ^Js-j .f jA* ^1 

AiUaJl olaj.l:.! A>t-Z) yk lv_JldJlj (-S^LaJIj 4 A-?-jL>*Jl LgJj-19 y> <j_^-d cS^Jlj 
-UJb>J yl J\ dijil y .a<» J*<» .a y jNl yil i^jJlj 4l$SliJl y^' 

CjLX aP- Ail*pl yA a£a« 1»JI ojly«Jl a L .Jjj \x*Sj£ ^CjaLjJJI -LaaJI 

y aJ^II ^-jUJl y AsUall ^1 ajsLs^U ^UaTSM 

dlya Prigogine yr’ry^.y. 1^1 y>jJ-^' ji ^ L£ 

jjp A,». ; la.ll ^j«£a}J -t5jl J P*Jl jjt jjlyjl y- l-L>- oJ-xj oL>Jl (J5 <1)U 

4^LjL» 4 jJlJI ^JLp .ja!*~A £jU*Jl y AlUaJlj OiLjl 4_~L»«j (1)1 >-_-->tJ tA-sJ! 

.UjJLxJ jl j*z*a\ ^jLp AlaiUxc^JJ j 4 -j_^- iJlj tjJ^Sll y jly~* , '^l 

yJl aSU*JI j . JJLsoJl y UjiJ l-u l» £yl U> tviUS J*s y liiSy Lil jl 
-Lk>Jl j\jaz~a\ L ^f’ JaiU»J y3 :sj-iS LspI y I 

y I^JjUj yJl AsOaJl J j>cj ioLUjJI #•!* d5L>- -Up ^ly*-)lj 
jlyu-L Sjly LjjJ jJ yJ tfciJUJJ A*y3j . Ayyil y yil Sills ^1 SyyJl aJIp SiUs 
(3 ^k jjjJls-l °3-A> .ikj^wJl Si-Jl y Jbu U y IfpU-il ^ A_Pjj oli as Us) 
bjl jJ .Ujlou jl ja S~»\ p AsobJl A;*x>*JI (LjjjXjI) jy ^ /a lstill y j**^l 

,_5y-S/1 Ai^laJl .A-rf»l>Jl bJjly«j APj*~j CjjaJU*i loUaJl «3 a jjP Uy»P 

sJLa .O^LdiJl y ^yJLseJU AA..k]l sljj ApUsl Ljj y)/l y yiL>»xU A-—-j jJl 

• AjsJl obJlSUl J5 ^jlp Lfljl ^Jl ^ylp’ -laid (jJa^ V 5jj<wJl oIa-aJI 
<3*JG ^1 y Ia-a?- jSlIj 4_^«i>Jl -Laaj iiyio 4^yyJ~U 

jy ^Up JLaJj ‘^siJ y^l j 7 li| jv)j y jlyS~*<^U SiL*Jl y asUs 

ijjb U51999 y dUi Vaclav Smil J-*— olASU ^x53l asUJI 

J . .-^. SjjjSJI 1 q I K ... 1 jfkl -a Ijl Tw'l l a^Ull aIaaJI i _ f A aSLDId 

,ClijLilli JAAJJ «_>^lj£JI jjjjj <(i^a-l)l 3^*-“ J*-' J^-“ J! (J^s^ll (jj^- 1 

(_yi p!» II A ._.U. M CiljLajj|1 ii»l jjlS AaajaaII 6 JA 1 aIIjaIj .Ci'jI ' I 
iULi oUoljj yi jJj jJ dtj j^II lift J a .no.'ll jjIoJI y (jii <jj5ic ^wljJI 0^' 

■ ■ll^JalUII JJ nil ft ^yA Ij fll l f. (JJJ Id 
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(J51 ^JL** ji£l i5U»- lgj|S tojLJl J^L>- AalkJl jijuj U;..j 

, i ' ,t ,_y~Jl e^LaJl 4 W • «*l jj AiUaJl a-L a ^ja ^ /}.*j ^yaUaTal i_LUS Jlij ,lk<a>- 

(Jiwj ol tJlt*Jl J-**- ^jIp iaLs»Jl l$»wj t _ s iJl objj^Jl ^jA ^iSJJ .IjlLu 

j*~< t^sVl ^ja gl^Sfl bJa jUgjl <JJL!j .aJUs isL^^ jj-Si 

<_#ty i?-L>vJlj <~e-jj ji aLa ,_yLp Ljta I-La jl j*p j iXJt>- ^y> Ailkll oJlA 
V^*i -IX>- j»Ip Ixa jA al! %li -la*Jl Ja>J AilkJl ^ AX~*a oL»5 L ^Unlal 
J^L>- A3lkJl J)3 JJ J ^yO . v3~ > ^yJl LAj^i Aal*Jl Ajjbuk ejLipL aJJ ^la'l l 

. JaaJI jj4 kJ Silk* ajjU jLipL SaUl 
(J^ - J! t^LpI *~e-jj ^ USb AilkJl jJcj tSjLJl J!)L>- l^aiJcj 
( _ 5 Lp aI^UmII £W>1j J5vk ,_yLpt 4*s# ^UkU Ujlo AajiwJl iSUaJl iJtuJl 
<1)1 £W?I^J| ( ja .l^-a ^yJl ol>d*Jl aJLXbJI AslkJL AjjlSa UJLOju jl 

• LAjjjP ^jA £&\ A-J.P A^Iam-II jl J-fiaJl ^b il ^/gsl J5 wj ^-la"—T A3 lkJ I £-1 
^Lk. A4J ojL»J| jmAj ^yLp AilkJl ajji ^jP j~~*Jl tAjjl^>iil ISwibjjJI j»JLp ^ 

iabJl AjjlioJl o-La J^P aJj! a^kj Jjl ^XL (^jjl li_jllSjl IJa ^j AsUaJl® 

.bjUJI Jaxs AilkJl ol jJC A-kJ jjLa ^ ij~S3l £pUJ 

taUj JjLaOj 3hei ASlkJl WLp UjLipI ,_j 9 «-jtelUi JP VXJ 

<J^A“ (jixj J Ailkll iSj\jJu J Jp~ jjk-jl vl^cJl t^ JaJl) tl-Xl {jA oj£~~» 

.olJl 

(_^9 ?^ijUl J5 jS- eiUJl J^L>- ejA Aslkll oUsX u)L>j L^oj Ja 
O j—jLi- j\ dAA-JaJl ^ -linill jSOl j_ ? kdl# 2001 ^ ^jlJI aj15 

(j)m jaJ >I t®ej>»Jl ASlkJl JjLica aSUS^® ^jg ^a. ^J aaJ 

. J a^-5 AJbSCJl A».»ab A-a iT ^zJl ASlkJl A *aS a_^k-pL 

Upj iL a ulaj a^a J^>- L^JjbiJ ^1 iilkJl <u«5 t^lia tAj^-lJl oUalSLU i-—JL 

aLi 4jjlia IJ j Jx-Jl li~>- ^a Jjj ^yip i»j—Aa tApLa 24 J j2j 

t ^~ >_ ti-U j (_jl ^yi X-j JaaJI ^jA ^jj ( J^U j*kJl a Ja <_>1_ >cj 

*y ~J • c s?^~ a -'kaJ! ^I_^jl *j jlia ^A IJLaj .oljAfcaJl oluaw 

v-S^l^a jA Lo-w t^^A-'ifL ( _ y L«P jj- a e^>Jl AsllaJl Jj-a-o AiliS^# ^Jlk—aa tk>»Jl 
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iaLjJJI pUJLp Sk*. J bU- y>j t«power density AsUaJl asUS# ^JJLaJ 

Jill?# ^lU.<a j 2009 ^bdl J Iaj OjwLi jSi j .ajUS J jj—jLi UJo 

■ (l5) j JuJ l L»JkA« y> IJU 0jL. t«oAsUaJl Ja** asUS» ^P NAj «AsUaJl 

LgjLjju ^Jl oUjiw J I ( j-j ^-plj Js»V— j jl JJ (UlJs jL»l 

.L^jL~j>- ^ ^Jl AsUaJl olsUSj i_Sj^*oJl (jjS3l J Xrfjj i£AJl Ai*dJ l _ J -*A?- Jv—; 

(_£jsi-S/l« jij>*Jb ijjlL* J - ja 1' jjJU j>UJl J*^d '—rr 5- c O' 0 

J . (,6 \_s j 0 j£l\ J j&i jS\ a>Us olsUS Us>«i As ^>o t^~S3l ^jUJJ 

. <17> ^5ViJl oJla ij^-jUi ,jja>J l ( i — 2) <JjaJI 
Jp tA jaJI As .^AaxJJ osUoa ^cjUJI oAa jZm t^UJl y» j~^d 4-—JL 

I,*-.* U--i t,*j] s pS-JJ .Us»-Uw»l AsUS jj A jy&* JS^ ■ “" * J isllS^ (jl t(JU»Jl J ; - — ' 

jS\ ^oJl Aslia AS US 0^9 tUs-latol L^aA>cImJ ^Jl AsilaJl y» j~£j jSi oils ( _j~o..~ll 
jS\ oL»Jl olsUS Aju l^lp J£Uj .(j—o-iJlj A)jli» lA>- £-*Jl 

aJ jj jk+al\ ajJU *L>Jl j*JiJl oAa <jl t^opljl y»j .A->Jl jS- osUJl olsUS y> jr^i 

.oL>Jl UAjaIoJI IaJ llaj y» j~&[ j Aslk olsUS 


oLL->- UjUpI J £-a> jl Jl £-U>*j <i JjAsfJl Iaa J sIap^U A^- ^%-$s y» 

^UJl y> JSCJI jij As .olAslkJl AsllSO lAJ Ups . <18> ^1 Oj—ati 

AsUaJl AS US' cJlSj Ja£a £~p _jjl (jl jJ Ala-wj ol*A>u ,_jA ol j>wJl (jl 

liUi ^jj .|^i is jii\ ^AsUaJl olsUS' ^ Js—jXa aL>L~j ^ iy** iSl 
(j! AA_ 4 >- Jl AsLj>NU . J-pl (JjtaiL Uj j>*aj) (jj—jUi (_ 5 AJ ol j>mJI Asd* AsUJ 
Jsi Uj y>*J»S AsUaJl AS US (jli tjLiJlj jUJl ,jj> 0 jUj Uj^>ui J osUJI y> o jjjS A~(kS 
^ *--i US tJisJl a j-J .A-1S3I l^xUS J A o . Hao .Jl osUJl Ajip JJaj U (jS l Udjl 

|»I J*iJL A>-jj AoJllaoJl osUJl OJlS Isl U (_9^*j M Uj^s tiiJUJl J-AaJI J A^-^i 
tUjS y J (5sjJ (^JiJ Ljj» Uj y^A (jl Aii*j ciUils Jl asLp^U .N 
JLp U Aaju iJUp OlS jJ i, j«-«ll ^JU IAaju jjA I^. U . 1 casUSJI AiJU SsU y» j JUj 
My? JUJ As Uao tAsli» aj! O-J N aIs^«JI (-jjiiJlj ‘jU*Jlj 0^' i 


ya j*~a\ y» U» jAj tU§-9 AsUaJl as US y> J-Sj l^j^s to j >%oJl aUS 'j~£ 
Aj-AJL (jj— jLI (^aJ ^ y^S\ Ao-s i_jL«?- j»J t^slJl J .^>odJ Aj—JIj AsUaJl asUS 

. Ja^j yA t U ».»* o . U » l 
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(ji^ J SiU-l j*j) UjjJlSJ j»j iiUaJl olaliS’ y**> :(l-2) Jj-k>Jl 


/ J»l j 4- 10) <J*m 
( £^ 

<i- 9 10) j^Jl 

AjaLxJI A^xJl 

0,5 

12 

(ilLJl 1 —>jd) Ol y**l\ 

2 

10 


75 

5 

(^SlD^i^i 

900 

3 

oULJl 

20000 

1 

2 ‘10 

1 _ 

150000 

3 10 

(5j j£*j <ws^-»^-) ^Ia*aS|I 

500000 

jLe 

(iJtjJL^- oLaj) ylihAll 


' g~.U o y ?_pl y Ujl^-(•■-! ( _ j JLp ^j>*Jl ^ iiliaJl oUttJG iio Jasbv L»^-j 

^y^C ,Jl ^ 4jjdbo 4-iljjJ a 5il Jp^j <Uj i>L>w :bJ j>mJ <ui^3l A-iJl V 

y ijli. S/^JI ijiJl ojift ooli ojJl AiUaJl olisJjj . 4 J 3 I 4 JI 
^b>*j V 1 ■>--» t Jj sj? i^»9j JiLd bJ yy* <ux> d)i dUi ^—■ ■; .-*'^ • Ij l~^ 

10I^>wJl ^oLdJ 2y>tM .j^jJi I Sj> y jl aSU? ajI ,_yJj LJU- 


jl ^ji4 oUUl Qa ( Ji» .oI^>mJI >l*j ISy*}\ ialiuJ (JsJj •^y 

. jS/l y oljLL> 5 2 U J5b^- tla^jjJJI tLgjLjSl *-j y\j tey** 

i .^^>«jJl jU>«jjjlj jlAJl o>w y> \ & viJJ.i y L«j jSj ilb* oIj>mJI y b^lj 


(j Ljj iJLaJI (^JuJD <U~Jb3 cdUi £»J .olyr^Jl ^ J^J 

u_^>«j *if j Uw ^>»Jl jJS” 43 jLaa y^ai\ i*Jb l$Jl j^J isUaJl olisJJ 

. bJ y** 0 jS iib^J ^jljjll i>-jjJl jj-LfiJ *—jI—? xJ jLvjJl ^j3 »J>-I tjv> 


y LaUaj ^ J J b—~j lyb_4 ljjA^» ISUai Oj~jLi ^jJ oI^>mJI oils Aib 5 <— i*aj 

Oj—jli j^jJ a 5UJI oliliS' 5JU- y ‘iHjj . j^aJj jl JSbiJ iJU»- 
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AsUaJl CjLasJJ N 4<_£ ojL*J - L ^ y aLo a jjc~~A aJI>- JaJ ■■ a-/*~ UL^ij- Lgjl — 
.jjAljJl C-3 _j 1! oLL~>JJ Oj —aLi JjJLs- J Ijji p.lV.11 «JlA jy $JaJ Ajjjy^ai\ 
Ax-i)l oIa { jSm V t^SI JI J .<^>1 a J Sili^ J 0^11 Jaij Lpo 

a j- ~aJl {jA JaA3 Ad -3 j APsjjdJ AjL~p- J Jjjjj .ALftd>cA J tjj jj«x l ^J j_£l JJLuJ 

l jr* J5L>- J»jSll Jl J-^aJ ^1 JmJI 4dlkJl 4...&S jJaldj A-J^jlsxJl 

Js-smJI {jA AdJs JI AsL^^IL (_£jaJ| O^UJI jjj ^IJlixX^I LaJ~a 4a3Jk»cx A~aj 
oSlj .LJJ jjiu 4>j Jujj La ^a 10a ULjj. aJ^ aIxS^S” ^Lx 30 Jl 

aSUp ol jaJ| i_iYb J*J J>Jill J>-b LLaP ejJjl<JI AwPjSlI AjjljP*Jl iSUaJl 

.AjL~P- J wJll AjjI^pJI AiUaJl Oj-«jLi £jJj "il jjA ij^ll ^LaJi^fl 

A*-3 | _ s Aj toLUi! AiUaJl Aab? Ja-< yA ^yA J jJL>- J aJLJI SiUaJl AiliS’ 

AiUaU oLl^pdU A-~JL AaJI 1 _'I_J LaJLo 4 A_>«Jl oLaJI y - ■ AtT J L... 

•k-xjla 4 _jL»p*j oJA AdliaJl ABUS’ Jj Jl j*J .(3LJ)fl Ala** J AxJjrj; oJl 

U5 i^SI Jl «^jJL>sj dU3 j^p- jj .|»_^>- Ojj j»UiaJl <JjLj 

Aj 0*3 viUj ^Jajj /* 9 'Lj Jj 10 Jxtaj AjjLaaJI OUIIj-pOJ AsllaJl oliUS Jj Aal 
«-*>« ijjJaJIS 4 aSUp otitiS J?! J^lcu ^Jl AjjUaJI oLI jf>Jl aJL» CJlS lil l» 
^ J (LjJxll AdLi*jl) ajJLJI olx^i^aJl (jl jjwb jJujj .IjLaaj JI La^LxpI 
_P*J 0 jj oljLLa 6 Jj Jsi 2 j LoJ Jls- AiUa ^IJl>bMil JLp 

J^U A3 Hail ^ipi jiJi N caJUJI aJiA J . <20> ( JbkVlj j JJUI) (.lyrJJ 50 
J^ (j^ Jj.AjJLJI jaL-iy-'ill 

• I J^LlL*Jl J^j (_5 JLJl Jj jldJ 0 j-—oLi l g <».x? ,_JI A^UaJl cjLLI^ ^J*j 

JA Aji JI 4Lucas Reijnders ^J ^juJ_^J| AiJl JU jLil o5j 
aJIp A3 Up OliLS - Jj I J~p>j JS tjLLJ j*^aljl>«I*il J-ki t t _^o|jL2jl jJl 01 J»J>mJI 
La jVl A A~>c^Jy JaL*J ^Q3j>t J aLIa A3 Us oLa3Ju ^a IJxLu JL3 ^ ^,l.»,l . Iju>- 

4 J-LoJl ( jx J-I ^Iji j-x-lj j*Jj LjLj 4^^!j^Jl Jx 4JLoxl)l l jx Aj Jlax l^l Jl Jp“ 
jjdsb | » g.-Ai l J^ Ijasb- L^-J 4^UJaJl Ojjdj IJlJ 4jlJl .oLLJl Jx 

jjJl AiUail oLx^ OJs 4iiJIJJb_j .A^IjIAaJI oLI j~aJ| ^jx ^.^IjLoJxj jLJl OxliJ 

ia ■ >jyA £jA I ^ >^ 4 . 3 ^9 4_* jIS" jjJpbaJi il Ala«xl jj ^JLpvLmO 
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JjLdl Jl viJUi jpjbj . <2l, o^^l urH^ 1 iS^ 1997 f U J 43 IUI *1* 

Ul^lJ J Ljl <Jjjl JL«Jl J-Jl ^I Lz .al ^Jl isUaJl oliLS ialswj (_£«la (J^?- 

4_J-j .£valj (3liu Jp 4*JaJl J jUl ft^1 Jla 4 ^j»-SM J^l Jj 

jlSU 4(1 s^«jL1 ^-jZLoj l«^ 4JU.».d1 L^Lia IajLipL iiUaJl iili? ^lJ?c«al *^«Jl 

^luall obtaJ-fwJl {jA I j Jt x j jlSI ( j ~lj^l ^Jlji-aVl £<kl?t4 jl~frl l j>J 

>* 22 ^<_yl 4—.iSL y* jj* lift j-^ij .5ijJ>«Jl 

m * 

j JLJl aJs^iI5JLjC-«JI ialkJl 4 _^ApI ^lJ?*i«al ^Sj ^ 4^^ Jl I 
<ulp JJaj uij-a la yJuj f-bj J>-l jja L»jI <*y> jS/l b^r* - jl J-^ JiltoJl 

4 ( j-o^L*JI <d!i o.^>oj .jJl <u»v^j i_gUl (_jil*Jl JJL*d J" ;*4_»SJJI jJL*H ^JId 

olft iv lc- l .../y < J (_ll i JLaJJ (JLaJSloJlj <Sj\£ j>td\J 4 l 2^l~~*Jb biSli j 

jjl jj-J 4 JLS'IxUj .j,-g.~i>lj iJajS-saJl i-xjail 4i«Jl j^a ^ jr^i jjl (“^ 4*l-i'}ll 
->daj . JLajcJI £-1 jj\ y ljb*> I \j>£j\ tU<ajl oljl^-^tJl jja jb^Jl J 4j*-ftJj>-j 

JjLaJl _^JLo lilL .^aJCiiJl 3j-X*aJ 0^-Sb*Jl y^alSja |j^>> 5ij^*a»JI 4liaSll 
. y-\ {j* J~^i cS"^ 4 J| #jltJl sift j J» l_5 jjl <jta J jJl 

V e-Lli iillA t_Jl>- ^j-o-9 iypy Ji jjl ‘^wl j^Ul |»—.~~ft> 

^-b»xj aLJtil ^-T t_Jb>- {jA bib* L>J-J 4<*3 j 1*J| IjijUijj ^Lal) 43Us> ^jJl 

L»j 4 « ( _ s JLJ| V SjA Jl ASjcJI 1 * “C~<| ~i (_5 jjl 4(JjSll .AsUaJJ IAa 

JllicJl {jA IJLa ^ «a 3 ) J^Sl —-> Jlj 4 ( j~j^b*Jl Jla «-L»al vbUi ^jS 

*.LJi^/l vlUj iJiicJl ^jA ,_jJb3l oUljaaJl ^jA l-Uf *»-a; l«^ 

j»^-a 44*3J^<jl l^ijUijj ^LiiJ 5 jaX~+a 4-»>-jl>- 4Sli> j3lv2a Jl ^bpsJ ^Jl 
4lliaj J>-xj ^yJl oLjS’UJ) U-* t jA-jCj J .«43UaJla 3jy^\ 4_-SJJl jixJU> 

^y> ^1jj! a-La I^alS ]aei j ~~Jl 3jJ^- ( J ijjb al«Jl_j 4^^jJl 

4S-y ^y> IjbjS l£j>- j-i-Jl JLxj 44?-j3l lift {jAJ .\y ~jbi 4ili» jiLflUJ JkAa OixJl 

• ^-3j ^XaJl O JOI 

( ja Jlf’l 43lis olillJ 43lk3l) 3jJ»*Jl i^^S^oJl JxxlJl ^1 _^>l 

50 ^>cj) 4 jj-i-Jl olx»Jj>*aJI jl /J»lj 15 j>*j') 4jjJlJl ^l?ta*i/l SiUa OliLS 
2000 ( j~i 43 U 9 oULS Jl 4aliJI CjIS^?«aJI Jaaj 4(1)J—all ^a»jl la^_J />1*1.J 
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ASUaJl out tSj . <23> (117 ot iJ^U) 80000j (747 g> y ) gS I±>\j 

Olj^jjtJl ( ja Lvijl AjL&jl oljSliaJJ *jup J A6S C.__j aJIaJI 

tj\ oJj>-j iJjiaJl ^ oLL-pJI JJUll f t«o .aJji«JI 

fciLJjjj ij*S /J?lj 180 y>%j aSU» Uli£ j$)aj jX-Jl aJL^^SOI Loo£a oi 

AjIaJI olS'^JI oi iiiJj 'jA. JlZi Vj / 24 ^uiL*»^l o jJLp j^a ^iSl L>-L>tal ,_ylp <3j^> 
gjiT <o1j N U .J«ijl £-U*at 1 -Aaaj ji^i UjLxpI 4-SLj^JI jj-JlXaJlj 

( ^ay} Aflllajl e-Lft ^aJl JLicJl ^1t&l&Li Oj g k ^Jl Jjbdl 
AillaJl jja oL*5 l^a.... w a 7 j*7 tviJUS N.JOj .l$7li ^ ^.51 JUU7 

A.. ; , » .a if -ji jJi jl *1 J -$Jl (jy* aJl-Aj f-L-il viJL yu ^Jia tAOia ^Iga frUSl 

.A«S (jf JLJI aLaaII ^ ^>UaJl 

Oj—aUi J-UtJ jXj ^iS”S/1 yavikW £s> JLioacdl 1 JLs>- p-&j 

A-ip (_jliaj la |»Jij JJUxlJl .JjSlI A>-j-Ul y Ajjli*5 AjUSnJI Aj 3 laJ NiU 1 

^1 aJj! o^b Murray Gell-Mann dU-J-?- &\jy> alj-ill jJU 

vJJJ-U AO <jj-~aLij / 2s3 lal»j l£pj-i l^al Ar,«..iall ^^LJI jZi u la _^Aj t8 ( J»i>fcaJl 

la^ ^aSfl *4-^ .lOsj- 

>iuJI AjjSk_>A jJ&a. ,jc JjSlI jaAaaJI jlS) ^lalt jajt~ill JjlsujD 

aaI .jUia jjarJtj . i-.ijU-. y a_. .i —. n Jj^aiiiii (anthropocentrism 

Jj(3 LoS <(ja l ■> JSaai j .ijjXifl JaxalioJI 0^ paJU ^ wilgou^ll £y* UflLu 

4 fl l kl l ^jl II Jialll Uai p 'A,*...~ ^lll (j) m jxoj (LjIjLu& (j^lui4 

^ <4xo^ J j j <aJ j ^ iUiljJ Luoj 4 * a a». 1 ia.liaJj diKli 

(jl ijAj .iaLicJI 6JA 4oic.li ji jt a »nl5 a ^jlj LoJiaj 42UaJI 

j jitjll AiliUlij 4 ^jaIIj *5Jl^zJI j (^Lo J-al^xll Si Jul^lll ^o 

jaJI Ija 4a^JaaaH Ji 15“ ....I ^ci C< ^J| 4iU^tb «42UaJI w*jj j v^aI 

^ia^di JJaa Aa.>° JjJ=> (_jj aSUo Jijal ,JSLoj idjj JS pijj .lfl^L>. Ailkl) 

-AjluJIj l^aa^tc) .L^a M i5~i mnj lAa^JalaJt 4jL» jjJt IjLoltl iSjat IjaaAa ji SAali 

Jj Cjla^lalaJI OfJ la jjjlu ji aal Ull pi iA~. ...I oali^ <Jjalla 

AaUOI [j-Q j QI) t JLiall Jaxui l ij j. K1 1 >2taj «AljJta Aa^laoa 
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ijt d t5 io-^ i i da !un Una pj-s .n illiijj ij^aJJ j*Ilq ksa 4^ji 

gtJaiU Qj-'i-t'i ^ LaJ jt jKt iajJijjjJI t>° isLkJI Jja Tn i n 

» jU^l lj .ioUll oltjjJI o^jxl LijljjjSj < ja^all I44J 4 j m'll ljj .^pSlI jj£^II 

. !•■«. JC A. ■ a.Cj . . i.< jj ^-v nl (al.uLxji> jjSI J^Aj LoJj) jjS! 4IrtifLa 4-ujljJ LJljJI 
\o •"1 1 ^juJ ^ j-vl l oL2-fl«£ 4^jlLoJl oU^lalftll ^J^luu 

,j1 ^i~i-t.*i 4a.jTaa.All oLa jla'wil l J^LL JiaH ,yill iiUoil 4 aUoaJI 4j Cjil l Lf la. 

3 ajj J\ jl Jaaa c >ujJj .^Li/itu Jjiaj (jj lu>j» jSSt J &ao LjjLic .1 ,_yi l ja i< V' 

<««~ s if l .../.I jJL jl jjAlAA^yJI jJL ja —ua. <>±U3 iSLLJJ 

JU*... d A jUt^H j| ^***i A ** tj « 4aUoJI o l fl j.lt j .La 4-0 j Li l fi 

Loin t/c ; 1 ^J| Jad^aJI J il a »H IJl 4 |*yO ■ *j»a> La 4i4 ji La Jjlxi 4i ft 

-. .5 

Sjjjoeaj (jj&J (jl uaj La £a JjLajJI {y> 4a jlVi/il l —iljjil iaJL olfl iTt ll 

^4 jdljJI „^Jaaall d L.a. LajJuail ^dJj t^f — li*a l m Ij iWrtd 4 j . lAd 

M .Is d ■ A~ |jr Aj .«4 aJIjad jl -dl iixd Ci^A « . ft J gift'll ^jJI —iLa jliVinll 4 j ni l ■L 
.dl.'.aj <^LJ JiuLoj i<Lcui (_$H SjLaj .4aI> 1 jl oldd 4jlLm (jjj 3 _>aJI 

3* Sjjj£ fOA .^Luij^l 4.f.Lji<-i jl (£_>a.Sl1 4 j a _itKI I {y> j j*i^ I I (jXi 3° 

.« (26) SjilAll ^uuaj (|>m 

JjjJG Ojo-jLi oULJl (jt AA«5>«d ddd9- Uj?jj vlUS 

jliJLil _jl j ^gJs {j*' cl£——» 5 yC*~A 43Us oIasJJ LL..>. j a^a t .-aJi o^LoJl p Is i 

.jlLcJI ^y> £l^jl 

^■i l-dl 5ii jl*P J^iU |»lijSfl sJLA OjwUd ^d>aXM>l tSjjliaJl edA ^jS 

l di jjcJl j-d..^4 J^aUcil ^ 4iSjjJs C-Jl? JjDu .Jkdud! 4 aIx>xaJI c<ij y~ « iaJ l 
LyAji Oj—jLi <.4*mAt 1 ~-^jJl . Jaa^U Aa U s^aJI alsL ^ I~~aJl 

oly—a ^yLp Uailsa^Jl jl ^yjj (J j*A>j}3 4jjJj..iJl 4sUaU jU^-L ^UjSfl ojA 

iaJLJI J jmaoJI .a—>b$3l IJla ^ oj-sJ-Vl a-L a ^L-31 .JidJ 

jls-I jJl ^UJI ojLipIj 55UaJl 43^5 |» j+ia jJ ^yji 0j^~- 

BjUlf-L Lada 4al ^Sj i—3 j*aJ • -LaxxU AaLxsmJI oL_y—aJl -L^-jJlJ 

,i js*ji\ aji jamAj .U i dl 4 jjj^». 3.H iiUail 1^— 
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Ijua 

jjSJj La^p i aii Aa*jJI |Jaj jl n-alj-aJ Oji ( j£S iOj««jLi jSi 1*^ 
5iUaJl oliiAij «-hJl obJ j^& jt icJjSlI j»lLaJl ^ ^^ IJlaj . A—*ba oj ^ijJl 

*)1 Jo jk^a}\ j SjljoJl ol»-ji ^Jia o^AS oi.A>*a JojjJi ^Jj Asbol cA>-ba 

jL$il .A«aba j«p j j£j laAXP id j~aJ.i jl tAibcJl jQ&t jt 

ArJL Coi-,:.!i jj AsliaJI ob j . U ~a 0 j£j L«JUP jl AillaJl olalJu Aia-al y SjIp Aljjcdl 

ijliajl ( J—a ,_ylp . ASajJI ^jA ( j^li«JI £^ij! UugJ A~~jJL) AaJb j\ 

Oj& 5jljo- Colo-jj ^ 5 jLw>- jji |ja l ^~a i A»iJ biia <u>- <u>-obSlS jl jJ 

0 ** 

C .J S AS CUllSvJ lAj^Ia A>-ji 40 (i> jl 4j^Ia Ol>-ji 10 Oo*J Lai jl^CU*l) 
jl j -L-U ,j^aj ojlj»Jl A»-ji ob^Oa ^a lUaa ISUal .lib* jl £t-a>ljJl ^ytj .i j>-ji\ 
Uajl <U9»Jl ^U^-Sfl j£J L-uJL JaJu 'j-J olsllaJl oAa JJU A >-yj .aJI y~yj 

ojL»J1 |^1 j j ^JS" < Atjsdj t^^^l ®^Lrj sali Cwi JL 

SjLa^/Lj ol IfriMo- {jA LgJ AU*a 

Ixa 4l)^ (C Lp AjjM>^Mi^L>«ji JlaJol a - a»d 


AoA>- d jJutf »Li LgJl J^21 4 ( _ r i'^LjJjo- LasJ ^jIp ^ibxJl ^_p *lyiU a, _JLj 

j)Jj . AjjJlj £4 jJw» oi OIS^ l!~a>- ajIp c-o ojJaJ C-JIS" Ljjl 

J cJjL- i9 a*jI>- culls’ ^J! J.CwJl ^ uilli iojJI 

LwlkJl a Ju^ajJ l jl OUo-jj .^JauJl JJjUo ■-l- ae oL»Us 4 jj><a AjIjJl 
tlj>- #ijL *]a*AyA L^UaJl ^9 aJL-ajJl jtj tAlj>»««Jl AxlU _^Sll 

OU>-jj .ApULoJI CUj^>- JuJUP . l.—A wLaJl LunUaJl ^ aJU/ajJl 

Ara<J| jlj L*Uj t|>j^Ul {y> bJ jlS" Ja»*i_^l<Jlj ;IAp- b«A»lS jlS" j^)l\ AnAaJl jl 

la l^~>t-*J j*Jj 4<A~—Jl LjAJI OilP <Jf > " ‘bUi (j* O ja^a\j .lalaJ laJ^la y >^\M 

. AI^o- OjjA iiAUa! AxAj .olj 

tA^UIol jUa j-LrJ| (J^l>- . ((^^JLa! y»r lAjaS ^riLyaa ^A>Oal (Jjl C->J 

,ja A>«j Oj^laJl ojbi^U IJLa j»lA>Oal ^ 9-laJbJl ^aa j IAj 

^A-a Oj£j A9 tAa_JtaJl tlaJUJ A,.,..« ' .. l li .AicJl ^ja AaLomJI £l^lSll i yrj jl^aUalj 
jjbJl jaj .dAA _ r lbJl A^>-j ^ j^j>bl>j J5 jj3>»^ tlA^olj (J ~S’_ ? LaJj>- 
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Ua ^-Xi j«-l <u^i iJili £» t<uLa>-UJ 

^jbdl J£J vJL ,Ja=J. 

:jJ laLJ 4^<b» o_^j il)^ i—ijjliil ol vLio- j~~>_ 

j j^JaJ 4™jJL \_JUJl 1^ .«4i l)_^j N (—ijjiaJl e.AA ji 4A_j*-a ••XSaJI 

^Jl ( j~S^jJb jJ^>- >. _ '$JJp O^i 4<JliX«JI ^ J yxl ^jip »A^>-^J AmaJIjJ -XAxJI 

0ijlJ ^jSf! aJlJuJI JJISjJI -iais J>-ji oU-^- ^ Jl I 
-X>- S-XSin O-il? J»jjjJl »JLa Ot £*o\ji\ .^jJUl ( J M AdJl ,_j9 i£J~a LfcJ 

( j*«SjA jjJt_9j Jo C.I-A9 4<i>-^Ul OljUi-a J^b“- 4j^i viAJi j*PjJ • J~> 

{jA L$X* iij&j 4jjuoJl Silb OL~~aJI #-X$J y O. I ~. oJ I }j>-j5\ 

^jA IJl>* yj£J 1 i S^~j 1.XA ■ AjyJXJl OjLoI^JI 

.(.LJiIjlJIIJ^J^I 

jlS JLicJl ^yU Uj!a JU~*j l$x£J jijjiyr oLUai* -X*-jj V 

o .,h~.~ Uj_J tAijJW Sjly>" Cjb»-jA 3ji jt C-A*J jji—*Jl { j^AJ 'if . 

0 j£j ^is’j .2Uj L«L*Ijj 4~i 15 s-l ^a U« . a «bjl>-Li^-l 

( j ; ^jjJL^Jl ^ aJjIa oUi’ . I-X>- Aa1i>w4 ^j~S jijjSji? ol. Ua .a 

o!yS3l «JLa jJjXj 4-LjiUJJ A>wjj .AjL <Jl>- *L ai 4j Ja~*«j i-Ayi g«aX*Ji 

l^JL>-b ^ iaJw» t|»j?bfll j {j->- jj-X^' 0^ (_s* tiiiLjJl 

t>Uj‘ jiS 1 ! ^jJa ^^-j-X-fll J_p^j 4ii!Ajj 44 jjjJI oUL»a 

oaU} |JL>- 4_JwaJ' SljA aSU» jjliaXj Lw (I-Xa*j JS\ ^yJbJbj) 

jTLaJjNt ol 4_~-a< J~*A J U _^Aj 4 lJ^l_S^ 

tjji •■ a.y»*l 4jl«A^>-b / 29 VL^X)I ujjlj JAJ b5lo-a j»J (^JjXJl 

LjjJl j LJbtJl AjJl>JI «Jla A.o^lail ^_^UJl t-j J*jj .ixjta v^jliUaX) 

.SjJbJl J oj 

(_j^ (j - ^“X>- _^~Jl (jb>- iji -T <jp^ 

oj. ajaUj ijpLki*-! Aa g3; jl tj^HJ .aUJl j^a-XpL-J 

tL^J LajC ««>l 3j t^S' b -oJl j ajaUJI jo? 

ijJL^J • -XpI ^ a > <UpL«^-*yi Oj^iaJ Jlla (J"'®"’ b*X-A 
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p-Lviip'y ^.1}^i-w%ji c_ja> 

JS* JJlxJ ^J_P A^lpt^Jl ^Jl Awjjj C^3 jJl ^3 c-3wL^J LoJwO cll^j J-v23l op-IaSo jt-AwL^liLo 

OjIxaj jj^<J l apIjS wUiJ ^3 Oj-LIaj ^jjJJl p-^j^Aj ^ ^jJ>..vg~-<Jl ^^SjlJLoJl 

^ .(jLjNl ^p (JjluJlj 5 Jb\s>x^]\ jt-^j jy>\ ap j^o (Jj-U <oLp ciU^ 

Ia^^uI ^j^S'jLjJ yr i—^1? UjLxpL 4^pL»jj>-'VI *Xp 1yJl J5 j^^jd ^il 

. JJL*l!l o^Jj>«>3 ^1 jjl ^lp Ala3L>t*Jl! jJLJI 




ojjL>J LgJl £l*j?\j}\ ^ja .5 y>^ (j^3 ^ Jaj^j ^SjJbjJ^>- ;(1—2) 

.io^L>iJl A3 lU j^p ^jLJ| joUaJl a>c^i> IaJJLjcJ jLo APj^uj . bo j Jl>- 

. 4 

jiisl -<>*jJ'j 6L£Jl Ji _A-^ yr ‘-ijJ* 

S jJS ^j j gg*> J' IJla \k\^p lz~^~ ijjJ^>- jjj>*j^)) oj!oAa ^ip 

• jy>\ -XiL*J (_}li-j'y |IL>- Iju?- IjlSCa jAj (jl <-*—*' ^j£- (Jlj^ AjLs-LS" 
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LL^p (j-Jj b—5* j£i Aj^jIAJI 5sl»*Jl ^1 p ^■■■bJl t^JjutJlj ASLJ 

1.$~ 1 p j^Lj U-S^ j£S Aj>-jl>iJl AiUJl d)i <_£* (Jlj-«Jl IAa l jf’ ? 0 > LL Jl AjjJij 

S j~4 a9 oliLwa pLuiaJl i_3j ,,Ii ,^a it^>JL> oli^b>l 

sL>Jl ol kiJJS .jLi^NI oJuJui ^jLjJ j3f ^^>-1 SjL^u 

t-9 .Uij o jyS oL*5 {j» ^ysXiCj lw oUaJl ^Ja *j~S oU5 

Oj£j pLoAp A)J liA (J^iiJl *AjJl>Jl (Jj-AflJl ^ Jwuixjlj t_lUj> 

^^lp 43jj***}\ AaJAAmJI 4_JLjI jl«AAo*yi oJX jJLA iSj\jJ>%Za 

. <30) tiJ5 JSwj c-^J j aecotomes 4-iJI oU-L*JI# l$ji 

,_y 3 oIjJl>wj iais JiajcAJ J^asS/l t _ JJaXj 

d)l (I^oj Ail .^jA jJl _j«P oljJbtlA Lit j jlSUJl 

InIjI j^X>wa ojLlpL A..laallj <L3l^LoVl (jJabLpJl ^SAl ^b-sJl ^jjabja (3Llaj 

,jA> A-Jl oAa il->JL>u j_£ jjl j~*Jl t(jl^Jl ^9 ( j~S^JjjJ^«- 

j«P <Uj>-UaJ! oljJb^Jl ,_jlp jglal ji • t j'®j^l ( _j~SjJojJ^>- oljJbfcU ojLxpL 

(juajSh jlJUJ AoJaZl* oljJu ^jp Aa^jUl villj jjla tLoUalSl JSt jl jlS^l J?L»jf ,jAj}\ 


<-ij—j .Milankovic cycles oljja ‘SA* jiAy L« y>j J y>- 

ol jJs*Ca d)l La J^SJI .^l^Jl J-^a-fiJl ^^9 J^pLcdl Juy*j AUi f 

^AJl J£ j-p J^»p- JSwj (jPjSfl SlpJl ^^Lp Ojjl j 3 (j-pjJl jS- qLJI 


^plaZw 

olaaJj ^1 Jais jJij (ji «JaoII jUjjlj ijL«(2X9»Ij 

.«JjLJI ^-S'^L-U(jjjlij |«JAuJl 1L LaijI toiL»Jl d^ aSUaJI 

Ji ^jJLjJ IjL» aJlxJuJl «5 aLoJ| filial I oLasJj# AjjLo* d)t 

■ ■ ■■ > N 1**jj ^^mwJI ^ujbdl (iUa i ^ 9 Lw cp f yM* 4 *>ujL( 4j^Jail a Jjt 

t _jJl aaIxJI oIpjiU _«j ^la«7 Lgjla k1>J> p^A ( JA jALaJ d)l t^JaJL iSj^laJl oJla 


.^~AsJl ^jkJl ^9 C-Jwb>- 

jkJl > — ->pj ttwjb53l 1 JLa ( _j9 t(3j j!a4 j^P (_5 j^S/ljJ t JbJL>- jL—a pLjl L»JUj 
* - * 0 ' 

«A3 ^j^IxAJ ^"Ss>«*4 Jqj kXXP ^^ l. ^ .4.> -1 ^g)| 

aJL>- ^9 t^jSbaj ( , J 1 i4^«JUJl ^jiSfl ( j = j L« A—?xj 0 JC 9 -I JjcoJL a^jILJI sJla 
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Ijjjlo ol vka - jJ jj JJjSlI frlalpj jjdl <J~*" cdJLLsJt s-Ulp <j» j jiw . l ^W J Ol 

£ 

tiUi |«-Pjj vllllia viUi jJLj ji ■ L g _ aj <uJlmJ1 aAIIIj 0 yS>Cj Iw ii jS- (jjiaj 

/ 31 ^ ( JjtaJL olaj ai aJUjJI oJu» 01* 

. ^jp ola.-.a <dULi Jii a^^j ^ad lJjmi va-JUI »ol> «a . /il l ^5 

^jb Oa>- o-^Ji JJ <JoLlslla Jiij J^aOwJl vl»*olj t_i j 
(_$1.j--S3l ^jbJl ^ 4j>-j ^jip a1£JL*JI«Op a>-jj j . J>-lj c_ jUJ 03 j 

Ju>-jj *if AjS/ t^iljl) k. .... 7 Igll jd££ ^jUl ja »j>- (^1 <Jj»- iLaLi jlxi a^>- j 

ol jLs-Jl JL; vviUi ^)l vJLsjj . 4p jj»y> JJ os j o _t*j £jy 

Ol J*1 d>*^ IviiiS £» .aJUp} iw-JKJ A>-l^_*>»J t> Jj3“ OJjJl Jljk 

. JwalixJI JJ 01 tv_Jpl ^aiJ i-ij— j~£)l ^ijlOJ c$* oIp 

^^oJluJl £jO>mJI ^ Jp-jJ V-k>Jl Ajdj li*aUot Ijlo-I villi Jla-J -iSj 

Ujj VAa*«al^Jl A-aJjdl oijjiicJl J~*J l*~J C5® l*^" l *dlj^d oLi>jl*a 

.olk>-^Ljl JJ j ~~.d ^jJUJI OJjll < _ 5 * AjjU j«P vjjJOl j^Ip ^ j£S\ kj>»la J^-1 j 
^ ijUl ^jj <J y*- Jlj~Jl i l* (_j* ol jL>JI ^jA la>- >—~>*j uiJJ U a>*o 

jjAAJ ^ ^jUl jjP A-kjUla jkj olji»-j j»P J j .Up t£-lll 

.l^iLli ^1 olpjili JJ ijaSJj J~»o» J I ^ja <ol jp-i vo'i/UJl 
>%A ol t£jUll ol j_jS Jal iOljjJpdl oip JJ ^ 

JL*j IL^kj ^^y^jlaJl JJO ^ jkdJ iLaUo ijjlia ^kl J*jlJl» (_5^kJl 

(jJJl oijll ,_ji iI^-a*j ^p oJuaOI t _ 5 iJl ^il/lj OuiUllI oNl»»-Jl 

JJ jy~Ju IJbl ^■k*,...i N A9 L«JO .j^y^plaJl A*j-k Alkj la J j>- lalp o' ^ - w -Aj 4-j ^Jil 
oLaJjOl ^~~aj ( jP lj_)>«P (,$1 t ( _^~JU-»Jl V—49 jaJI ol ^ 5 * J^l (J-'J tvi-’-X?- 

^Jb^l 0J .<CP (^o-a ^ I Jal jftu i la Ip jkj J {y> 5;>ujUl 

voj^Jl; tjl iyrj (‘-'p U-*> I^ka- l <t-fr~ U ^ -k«*J >—aSja ,_jlp jji*Jl 

■ ivC^9 AjI viJUJJ Jl>-jj JJO jP ^1 AdiUaaJlj 

JJ aid I Vjllajl 4j*>j 4i J>-J jl J*a~al J V JJ$k ^a iaUjI ^^jlia Jalo 

^ji OUOJIj j»_pl J^ jjp jll« jlkl ilaxal apL-jj ^ta^l ^ 

^ j-id' A. . o.ftl y m j*j 
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lUiin j^ui 


^jSIl jjtajll 

1 1 rtinTl 

3 * y * * 

HjI £» UUi jj^Jl *U-Lp 4*£>u US' 0_^Jl ^c^jli 0| 
'•jz& (Jj-V* ‘^-’l-Vs*-'^! jl—* ioUJI J^U- iiUaJl CjlisJj J>Jl9tj i<Uju> ^jLjJ j>- 
OV tOLUs ^jA ji'AJj 01 V •( - y*r* (_$* issUa<*Jl (_jAp s j*j U.’- o 

cOilJJ *. ■ >*.fjj 0frUipj OlLJl pLJLp Ljj j~~&i ,_yJl iSj^kJl ^y* OJLIj 

lOjJj j»Pj .viLLtH t-LJbJ CAX-Jl isjAA N jt J-bf 4.L--^ oJuJu>- is jAA ^J.siJaII IJlA ^»JkJL 
^jlxll ilSU- i_~xS Jb-t N jJLj U jjJLp Aii “Uap-*>UJL ^jJl>«JI ^ 

4*oaJ 1 aJ^J jy*i ‘jU 0^ • C-iU ^Ha — ao. l l o-Lgj l^plw> 0-«J ^S3l 

JtA>- iSlkJl oUsJJ ^yip JLSb iJ^SOl OjIjp-Vi ^ (_y)UJl £jJJ Ijl^So 
o-Xa I-Uj tU>- , y USj . (_sjykj osUJl 

C-ilS (Jt 4 •*y£~~*JI esUJl IfcS Oj^ls ^yXJl ajiiJl J^U- LftUca i—jU^SI 

-Vi j*J 3jjtL-w»Jl asUJl 01 ^yX>* ^Ljjj*ifl i*Jb ejl^?»Jl is»-jS oljl—aj isllaJl 

.OjoO^ 

aUiVl ils jS’i «w~--UJl {ja i)j£> -Vs tOl^Jlj 0r®0^ jiaJl ij>lJuJl ^yj 

^ .chronology L >-ji (l$LJLJ j iiiJJl ^jljJI ^J) J j>- 
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aj^jII 4j j ydl L ... j u^^ll j ^p '»—j ^^11 j M 

<5yCU-j ^iJl j-JI Ujbpb silp lfJ| JbJl jjj v^isJl) vAU-Jlj • jljlla ^Jibll 

jaS|I villi ( jJ ^JuJlj <C~J| OiJb*J (_5-Ul U .^p Ww lJl dj>- jlJjjLI ,J«PjSll 

Oj£j *if vli-w yc. j (Jj^- ^jp jSlI jlx» jl j*-p j .LjJp j-A^i ^ j 6~ ^ 

(J OljjjJl jt Vviili Jj v_iLpjj j>-t Jl Aw l a w a ll; 4—i> ^A IJjI 

jwafll JLJj ^*Vj 1 Jl AiLpNL JJ»l Jblj Jl i^pji ^ 

, ^J5wj 4>uX^ C)l)<l9 ^J j ) la“l 4 mmJI ^|S*b*A jjS *■ * H 3 J5j »4 m)> 

oIj JuJLj Jjjo L-li AjJo...J 1 ol5j>«iU l*»J ^jAjll v-j 8JjAJ j*-*i «l*a J v 4 JblL_j 
l^Aj)b ||Jj oJL>-ljll A-jlili , f jl w .«^Jl 133 jj »« J 1 j., <? > P ^ jJ<w) I.JA" ^JJ 
pPjj . <3 ) ^j^' J3 oUjblil oJLa ya 9192631770 ^ ill ^1 1*1 oVl 

.<L)U 31557600 AJaj 3 jZi IajLipI) 111 Ip a*»«.JI >_a j*J ^sj va»IJ aJis \y *j>~j ^~Ip 

J ^l Ajjl #J*Jl ajIsP_ jl LpJ o-AA ^ jll AJa ^»Up*wI V Jj£5l jxjzll J 
5jlill t _ J ^- J tAwajS/1 ol^Z«Jl ^P !>Laj v-1*j lfl^»- Ja-j -Is 133 

villi (j :; L; pJo V(_5Jp-i : jjL*j .JL*J 0 JXwj! SiUl lf-9 viajfla Ji ^Jo J ^Jl Aw jJl 
jl£ j_^JJl (j-*jll ^*J sJlpbwj vJLxj Jj (_$1 J l»-UP t O _> oj, ‘ : ' (Jp 

,A**Ui 

tljp“ aSI^j UUp IajLzpI j*w 0 J3l (J^2>- AjJla»Jl A$>-j Lwj 

AjJlIaxII ^ya^aill y* lJb>- Ji^ll If) >-a^ai~; ^Jl SjIj^Ij y *~.Jlj _yp VJL<J l lf . /a .al ‘ a1|j 
v Jtall) ioLtJI y> liH>- j^~*Jl jj^Jl jJa! vioJbxJl ^ J*U Ia-jj . JvpSll ( jP 

k '!) ■* A) J$ t *yA 

Ji u2utJ (jjJ :jwvSLII jL>fcpj^l 

A ~&S ^ y- vlfjwt) bj jS jj g Is A^>«J ULJ caJItJI A-UaJI jliJl Afj>-jJ ULj 

^A IJa (1)15j .ijJb*A ^I^Lj i—> ji ^jp Ut» «J~aJuJl J^P ojUJIj AiUaJl iblA 
AiUaJl J ojLJI oils’ b-~>- iaJL>J JbvJ (^jjl s jS- js\ Ja .~. ; l lj ^Ualll 

j |jb vA3jlaZo.il Ala^JJl «JlA y>j .Jjbdl y> £jj I illZA Ju Jj ^Zfaliw) 
.,j->«Jl villi Jb) J»JvJl J Ojwl v5Jjf>«A 5J jb C*a»j APj—; iiw 
vJLUuall Jl^ 5, ApUp i^ 2 ) jb>»jlj'yiB ejUzpb v_Sj*j J>JI vi»il>»ll I 1 a 
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.1949 g «-LaJ J'jU Fred Hoyle J>ja ju j, ^Ua^jJl 

jIasAiVI Cj£<3 oi j»-A jj . 4^y«iJl Sj>-La 4ijiaj ^T,lla./ao.ll IJlA JjjA ^JSwaI 

(jl J^Aa Jl ^jA 4 UI Jj j£\ fj\>- ( jA Bj-aLa Ojl Lfjl jJ LaS jJJi _ / UJl 

• Uj^Jl “S-iSJ »jS- ^ja jiSl ^>-ljJl j~~.tcl\ LajLpL uS/l LfUi>»j ^^^JLaJl 

?iSjjJaJl ejLf< 0^/1 4U*Jl j£ju liU 
^Lta LajUpU La j~~jij ^Sj -L-p J\ oULj ^a <UJUa oIp j jLJ i)UA 
jj* 0 tj* j*^Vl oULJl *pja^a Oj£sj .j ~&Jl jbjtAj'ifl jjjU~a ^Lp 

<LSLa 0 I 4 UU ij>-j | *-Pjj .oJ-aJI oljA^<JI ^jjj IfJL ( -Jx[ 4U-JI {y> 

®-La OjS US 4jl j»l_jl JaUl j~AJ 44jaJjJ jl <l!>*a oUl y%j 1 Lft LAj_ ii "■ 

UJj *SypJ jJ-3 4jjJl l$ » l at ^jXJl S UJ l OJS ^LJUj— U yu>- yS\j jJw?t jjUl 
(l)i j_yA 4 -aLxS/ 1 4la2 . l l .jA«>-Sl! 4_>-lj (jljU^I Up JJlL La jjflk ilj US' —-LajI 

J^^ 3 * (—Ui £A 44^AA LjL j j-pUp ^jA » * . , 'l I 1 kftj ^^^ylp CS Jp^A 4 J Ul fJlA 

^jVl (_jLp Ia.Uj ^1 kiUj ^A jiSl oU-jUl Jljlal eiLj JaUl ULa 

y*-> ^LJUj) ol>-jUl JljJal j>u jljUVl IJlAj .5JUU I uyujl ^ 

JA S^aU» g~j . P-UJI jLjA ®jAlii> Bjjpl) 6jy**A> |VJ (jAp-S/l 4jjJl 
J-Lj Up -XOj iijAbA jj.^3 A ^jA 4. t» .. ' . ft . l l 40j^dJl jl 44 j-^l l 4i»-^A J Ja jt 25.a^ - 
4^1 ®.4jU! (U-JL ^l jljAuVl 0^5 CviUJbj . J^lal jiJ 

.Up Ll*j gr^jS vUlS 4^UiVl IU Oj ^jjl oi jjl ^ 40 I _^>Ul oJla jt 

c-9j Up 5io If; iSjpc j iJjSJl ^IjsrS/l 4 -La oJlS ^jJl 4pjUl oilj USj 

.jA^-^/l j>u jl jUNl ilj US 44 jjjl OL*Jl 
LgJlilj4uIj oJa 4j^>UI jj-UI oUlj} JUJui isLJjl l _ y Lp jjUl j*J 
• j >*j UljA-Jl ^iSt Lut o_^Sj Uji>- jiSSltj 4 j^>mJI jja.li;^>.Vl 

oJaOs Jj >0 OjS ol jaUI a Ja JS ijl ajSo ^jlp LjS jLJi ejLxplj (jJLlS jy-Jh jvjj 
jjUI OjaUcX—j jJLUl 4 Up <jS? 1 -Laj . j>-T 4^^! JS ^jP Lul j Up Jaii jjU 

44Aa^iA ^ (jj^Jl <j^ j_jA 4jaOJI 4^«.»- 'J l <jl jJujJ 40 jSJl ^yS (jlSjl Jb JOxXj 4j^>wJl 

•Jt •• «• 

^L)U ^yjSjSLJI Ja-ljjl JjU- 4J1 Jj jLa 4(SLiJS jaS/IJI jJ .iJio 4lUpijJb- t5 4 

(j$jj j ^yjSJl iJ-jl (j^ ^jjj oUUj 4jI JUp jj j*J UJ jlj . y W»t (j j^Jl (jS (j jSDl 
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^ AjI 3Ojf'Lolp < J&- jt CJ,J (jjl ,_^ 

.jl^a^l jJJL AjjLflia ^Jj>- ^ AsllaJlj 3aLjl C~>1^ ^jliU 3jSwJl 4 jI«LJI 

jl>u^*i/l iaIuxJDI #JLft JjJ .y**ju\ J3 Sa ji *Jl aJp J- Ua; L» tA3~** aIipJ ^j 

CjIjjJLa* jJl O-3jJl ^ l*-$3 j*> (jJ-ilJl JAjJl ^ *^J '““’^ 

l^jUl J^j\ ^1 UJl aJ J~0 j ( JJi oljAwJi «3 a ^ vl.. » .. ' . ^ Il Lf*laS oUL~xJl 

.(1)jS3J ^UJl jajJI ^Uljj “■* Jr*^ JJjw y.J& y> tj^?-Sll ^ 

.Si- jUL. 13,7 ^ oSl OjSJl ^ J*J tSilJb- olJuSdl p\ UJj 
^5Lvj j53l Nl a3Jl>- 4jL i_Sj*j La SJlill oULJl Spj*»PtA Oj^Cj 
jlS ^1 iwojjl 3jisJl ^jll iyu 3AJa UjLipI L»jj~JS (Jj .►U-Jl J5 j-P U-L->j 
p-_.,ssl ji 015 (1 )JaJ toijJl villa ^ .ai— 400000 Ia-Up jj^Jl j*s- 
ii'r *. ,*11 ao- yt calJ jjj jJl ^Ji« ilSSl»j^5 >»-«Ap1 <jSl t*ifal*— 

3jl >cj> coils' tU~Lx asUp^Mj (£yj 

JjJ cfJLlJU j . La*j ' g -<»«< ob?ui ^iJu coils' Igj^s tvill31 a^Sjj .Slal s i^Jt olj3Jl 

Juu (J AiSl <.f’ Lf £ AS J*j N jSwJl Oj^ll JLaXj'ill ^ 

J3l>- ^Sv—Jl t)3jlj?- A^-ji CJlSj l-b>- Zjj£l\ vlA»~~?Jl 

i>-ja aJ JjLwj £l*J«l iS‘ M {/^ a^- ja 3000 _p*j 13 a 

^_^Jl lip 3jlj>- A>-ja oJa ~ft m3j^U aX«jl! a>^j .Lg..~ai 3jl^>Jl 

3a jaJI 3jl jp*l\ a>- ja j~S Jo- ap-j*aJ1 «3a cs^l 

OaL>- ^Jl j^i L<» J^4o jJJ .J *il o3a caOLJl apj*>»^ ol *13^^ 

. JL^- £3&dl Ijj^s tjUtaj^l 

3aUJl v_~5jJ oULs ^ 3aoULJl SlJlill Sp^o^JI j_^^> 
SatJl ^ ajUI ^ 70 _p«j ji dlLaJl aUXp <HJa aUj Jp 

J^j AjUJI 27 Ui; A iwa oi l 

A-«J ^yJI Jais J-rfaJ tl;—«J1 (jA" Lj-a Oj&j vilL» villa Uj AjjLa-SUI 

.1^JUj><^> ^ SatJl l jA aLIs ajjL* 


-273 (ijl—i U-» I v»jl ji-\ oO^-j jjil^llj v^«l^ ajjl jlk>_^jl Jl v~J (*) 

.35jJ-l ^ oteiji-l Lfci v_iijS ^yjl SjljJ-l lo ja v jll»ll j«-aJl ,>*!£ ®C- -Aiji* *>rj3 
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OjS ^ sLiS?- U Aj^liJl oLjL~>J| ^jbj i_j^s ^ ( Jaj aj^IUJI __Jl oJia 

<jb aJj«1p- Sjjisu L-Uj <.^gy-\ SjLxj . ap^J. o . Zj jlJ i_j jjazjtj aJ j^ - ' I 

dr 4 j^ 4 f ij ^-jI >li _^~»JI jj5\Jl 

J • J o-AA oULjl olpjAL>*,a (JjLil^al j»J 4 A~aLJ| 2 ^A*J| (J^L>- . Jlo? jJl 

lx s,3^«a^«J| i) jj^Jl cL2>-'i/ l^. ^g jp |»Jj bJAjl^>- ^J LiXJi 

• * J^->«Jl kiUS j--J J J . t Jj jl5j <Lwj ^bLa 13,7 _^>«J jba oJl y?J 


j l 7 * * J *‘‘. t « 5 ****** ’’** <*Xa> LLbaa 

* * 0 

^f_yJLa jLJj &jj£ -i*Jl i»».~SjJl bj j\Jl obUl CjIp ja>^> j^j U ; , ., 

• ^i*^" ol.ui*j ^y]l iijJp- j«a j lIjULj bp ojI ijl>&ajjll ^»jbw» i>t^> 

boL>Jl aJL>J| bo^ oJL? !jl .ololJ y>tj jfl i -^a' i jjJboJ 

b"' 4 _jy^l lJjI^>mJ| oJA ^3 ajbJl ^jA aJLa| 0 j~S A-.oi) illlA <j^^j (jl L - ■ 4*K~w -- W ^9 

(JJil j>mJ|j 40l^»t*Jl «Jp ^ j»^>«Jl jS/ 4aJLA<_5JLJl pj-aJ| a!i~-I^j JjuiJli a ~-a'< 

objl ^jp i»J>-Ul ioilpjl JaA9 Lfllilp} "V iS - y>*SLa jJLj (.L^jtS 

aiUl 4_-ipl JauJlf JbJ Os ^jjl tiJiiJl SiLJI lyj>y ^J| bJJj Jljj .Ab*A<Jl 

jl t5;jjl>«Jl l$Jl^ob v-^—j Iws JpUJL i*JiLjl SiUJl ^yu JLi .0 j5lJI 
i»w .l^iJU ^1 iiUJl SjLJI jrj, tli»- >_bw> J5bto Jplio ji t^JU- 
.oiLJl J5 Jaii I3~w» l^jsr ‘ 4 j^SCJl ^ eiUl JS -13 44ii)JU 

.ioJiLjl ioUl Syrj ^ L*^ia jUi Jj*j L - abS - j —a ^1 ^ jJ 44iUi 

J A {j* £~j>J ^ pUJjJI yt ili olx 4bUJU h^pjj 

Aj^laJl o-ift Ja>pJ Lj^P ^ylijJl ,j£*i A-a-Uxa aila ^1 4p-U>JI (jl ^wao . JjL-xJl 
(jj^l JjL>- AJSI 4U>^ = iJ ^ P-IoJ-a}! pUIp L_-ipl (wsPjJ N 44iUj |*pjj 

ci jr - '-' l ^b-lJjT jj—aj Ufljlj 4ioiUJl j^p tjl J-a_jJI ^ i^LJl 

. < 5 ) ljp- J-?- oUa>- jUJl y Ijl»- j-i^Jl OIj^ai 4 I 4 J 
lIUaJI pLpXaJ 0 J^a»- Aj Jsl> JS’LLo ,^il JUp ^1 oULj y> A-JliJl APjajjcoJI 

Olj>fc*JI y> (3 jb»p OljlpaAil ^ lIol o ! (^ 3 JI Pj-aJ| y* (jj^j 

Ay*P«Jl oljUtfij'i/l ab* (jL J^I a jj .litl £_^Jl aJp ,jila£ La _^Aj 4 ^ 5 jA*-Vl 
LJ j a3 a p^aJI oJ-i ^LJ j^j jpj y»j .pj-aJI ya a}j yu> oU5 iisL^ll 
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jJu j*J JjjUl jL*Jl ot iluJj Jj IglJas iiLwJl jj-Aij 

4JI ^ys J&yUuJl 5 ^-iJlj . jNl { j>- tilUJI *UAp <u»«>- js\ 4;jlf>-Ui ^ 

(1)^ jJ LoS jJU t 4 «J ^...l)l IJ»*i lOl 0 J-jJ ^aP-V| j>*J olslj>*jNl 
tiJUi {j* ^Ji! Ujjj c^jSSlI <u-»'—5 *U* ^**<*-11 ^ d)_^Ji 

J5 4>JbJl <LoUJI (_$jS ^Lp-I ^ <£\ L» £* <iiJi • j~&> 

CjULj i>w? (Jjp- O^ll ,jj5j JjP-J ^J^ (*-^"J .J-Uill JJpLj ^1 -l* SjLoJl 

( ^>- 5J ( yoj — «JbJL>- Syi olpj[la.,<a.o.i Oj^Jl «-L*Jp ( ya ^U^Jl 

(I)jiyu M *LJUJI OSlj .^Sll ^jlp 4U* Ujl jLX" 5 -U« f g 1 ” 1 — <-^1 

. < 6 > « 4 JUaJl SiUaJl® I 4 J 1 P ( jJJaj toyill a-L a Jy>- j>-\ (, l ^‘ 

oiUl JioJ Ji lioJUioJl SiUaJlj iuikJl SaLJl J£ zyrj JUi?-l 
o jS3l (_j3 SsUaJlj SaUl ( J£ ^jA I^Jwj «•_)>- L*» 43 jj^Jl aSIUIj -Up _^U aLIaJI iiUl 

ji iiUaJlj ajloJl a 43yJLoJl ^lySlI & JA <1)1 J-Uj tUjJi j*Py . -Up^AJ jJjIaII 

^ 5 sil ^pjhJl ( jp Lxj15\>- ^JU; <_s j*«>« jy> j. Wl>- o-Upj AuSLw (_£ jJl Aa*JI 

J-SwJ ^ c-o^—1 Ji ioikoJl SaUl J*J tL-ij ■ l jri' s ^' 

^ylp 3il JtS iJla JjJj 1 g /»-■ j^p JLpL^J IJL*j 4 « .l la . oJ l iiliall Lo~j tOljpfcoJl 
Ol ^UJl ^ jJu uiAli 5 sLp 1 • j-iJ' ‘illi c5* ^ l jr^' 0U^' 

Jj 4 Ji JbJL>J ^1 ; j rr P^Jl UlS - iSUaJl ja 43jj*oJl ^JySllj iiUJl oiLJl 

.(1) j £.JI jlaaiJI jU^jlj 

jjuuo\ (jota-jl-P.o 1 Jfgla :^L*jiVl ja^an 

^ .^jZy .oio j«p 43 U? j SaL> Jaas illia i _^s^ll jIpsAjVI 4la>J -Up c»aJ1 

15* Jjf tSaj jJIj aJ^ill Oj^Jl »--U 

»jSLoJl 0 yAJl tiUJ .j>-\ »-JU- ^ SaUJI a~&1a v-jU- 

j-plp 4 -Ip jJLk; U ^^^Jl aA~- Oj^Jl 

<.jA jJI OjW 13 SaUl oL-> ^ Ijp- ji &JI ejill £JIj 01^ cdUi 

^1 JjJp- {jA J J^JJ y-^l l-frUi J5 4p J—I jAJj Jaid £U*i^ll <jA vl-i*-jl j^Jl 

Oj-^JLJI 4.i».wal.l ULJ UjJp- Ji jj-^oJl (^Pj a^La < > a 

tSJbSJl ( J 1 oj in t_sjpJlj 43 Up tSy 9 ** jr*~d E '-*tE=mc 
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SA«s-jJl SjXaII OJl£ dil; .^1 jilt ^ o yJtl\ 4P j~i C Oj>Jl j«Lj L a w 
Jjs*xJl Iifc O j Apu ^^Jl jj-SjIjAJjsj- *—jfe IjJ^ls- OAs-j ^jJl _^-^l 

^Ua> jSLJI jj£Jl jl5 tisjJ’j'iOill k_sjjiaJl oJl^J ^>ujj ,j~J3l ^j^Lao J I IJla Jl# ^ Ip 

.^4Pj~~< ( j*‘'fc»j I As- n^laj (_jiLo aid j^» 
jJjoj Jas -lJlj SjljsJl 4s-ji ^ ^1 jjSJl iAw ^Jil 

^jSfi (JSUjJI o-*-~Jlj . oLJJ jj4& JjM j>- djjii JJLIS ^>lj ‘Cr 4 ^ 

£>jUi u* d' t/ d>ip- ij ^1 t^L*- JS^j t^jSn 

, (8) jj£U 4w<L*Sll oUyaJl J£ Oj$ls ojwa.il 1 40jJl SjliJl sito J jl>- Aj'bl 4^-SCJl 

oAAmJI 0>jaJ| tw^^llll A—#1-#I 4. A— l a 11 fj jaJI j^Jfl t pAj ^£il jwikj 9 

OuJaJ l Ojljlll ^1 iSLsNlj tioSlsJlj SjjiJlj t(ia^jJl) 

<t 5jiil oJL^J «i ->-1 . s */v 1' 

olJ yj*J . jiwaJl kuJL olil—.# j«P SjJiJl ^aIIj SJbAlJI Sjill ^jt* 

l^jll ljA?u l^Jlxso toUj y jdlj oiljjjjJl ii-jLw w i>3l Sijdl Iwj frbj 
.<Jjl»I olil —a j»P J^ju l^Svl toAl JSI p t4. — ... Jj lJt#j .^j/isJl 

olS ol*w>Jl k_ j.As«jJ loAo k ^>* l fr ~ a > oIsaAJIj ol*AlsJl £3AJ l^Jj 

Aj-wJaLiajj^Jl JwJ tklLJ a! 4s«wj .Uaju l$dt*J SiLaloJl ohstlJl 

o jjj^II ol y &jxll ^jSdj V t^jJbJLj ,4Jil*x# oil# s-lilj olit^Ais-Nl oAa iliUt# 

"* i «• ^ 

i j£ai ^jdl iilwJl ^jA IjlS" klUi A >vj -j #^!yj 01 lilsol ijjStlLo. i l oU jjj jJl {y> 

.IAjjJLo |> j£j j! A~v~i»liis j j^53J IgJ^lsJ- 
Lvw .<...«, Jo lA^ajjfr^Jlj oAjAlJl ojill ( y~> jjljj As-jj tillwdJl i^jJl ^ 
l^l«s<J c l g. /a . A i ^jP IA-aj O t l ll “Us- y* oUjjj jJl ^JJ < U >M .J o lJc#jj^SJl ^JwJ 

l»J (j“J i~>w oUjjJjdl (_$aJ c —J .j A kJl aj ^jll w>A»CJ oJoJLlll Ojill 

l*i5 toll yjy y* oljJl <uLp y>v I 4 ^Ij UJ£ . a.,... ! J oUa# j j^SJ l jjtxJ N l_gj^5 
jA-u 2 j .a. A jJlU I 0 ja!I JjtAj La# 0 5..(aTl# oljJl Jjtsd oljjjj^j# A«Jl ^Izsu L# ilj 

j^ijJlj . 4 JI jJ-aJ jl ilLw^Jl <^jdJ ^JUl j#^»«>Jl ^ylp A>w?l j bjAs- tiUS 
SI y (_y^’l ^ ^ jc^*AA*b^'' #1 y jispi 4 J (^Jlll ^jL.#. Jk JI 

.(jjjj jJ 146 j jjij ja 92) llwlo Si js- j» iiji# 
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J>-*j U~J l4„^JpLjc4Jjl oJjJjJI ojJiJl jis\ 0j3 ioSL>Jl 

y£juj .illS - Lf) Jl CJ L-~j>JI J t-jiUoJ tl*jjb .aoliLwo 

olil oJl J-P Ujlj (j*a A>sJ eJjLpva ^LjI Jj k4.».... 3 p U j-fl j I 

k( «£l j£i\j k^»j>cJl ( Jla kejLaJl y aj~S Cj\yS j jl ivOlprJJ ke jSS I 

.0j_5 olilwi j«P 4jji ol^Jl kOljPvaJlj v—>Jllj 

JLp IJlaxj 4~wi»Lj»»j^JJlj eJbJLlJl ajJl ( J5Liu iCjIJ IJI eAA JSJ «{^i 

Jl UJ*9 J-a i Jl j Jwall j*p«p- * J 1 J-aaJl ^LiaJl 


^ JPcUl J kl_~JI Jjl) jS I aJj^ I j J” 4-aiLjl k(ol jlaji^ ^ ., <a .» 

^~jLa>s ( _j 1 p jlJjJ <jlij s *"^l (jUjJl ^jiaj k^jSlI (_y~ll aJA ( J^ y .((AjI^pmJIj 


O^Jp k<L~«L«>S!l Ou Jail ki/jUJl eJA JJ SiLp^lj kJwJl jJJl J 

oL»™k>Jl oJA kA>wJ .Jj£ll ^pjLJI J JjVl (JSlSjJl J^>- aJjVI oL a . L A. J I 
I Jl y 4jSlj . jj£ll J Jb-J {£ All JLbNl Ai*Jl J5 c-Uj oLJ viUi Aju 

aitJl JLiJ Jp J y ejLJI (jp LAj 1&>- (j^3 kiJLliaJl eiUJl O Jp y> 

.ioUJl 


kOUjJjUl aJLp (jilaj La OJ15 £-L*Ja^ll y O ijyj> 4ajJ oU-P J J 
frLJl oU y> 1.L-...J lAaJ jSSlI oLo-™pJI ejuij .oUjjJj-Jlj CjLI jjj^Jl 4 a>L>oj 
0_^£Jl ^~aI tj^$3l jL^fljNl Ji*j iJlj 4 lOj 35 10 y> L« .ajjAJI a . ; ..—J ^ ll 

OJL>-j j.s>.a\\ 4jJL 4^^! ajlaJl ejlA J iiibj .l^a^a siOi (_y*^i ^ 

LpLlj a^XA .objjjUl ^ l a c-*I 

C 3 f /^ ,6 10 Jl ^ t^S ”10^ cJa^A J3 l^LJ JLJI j JJl 43lS J 
AjSfj .JJ5 12 10 Jl JJ5 27 10 C-AA»ul LjJjJ (Jl taj! J*}\ J LaLo^Ij 

43 Up Jl a^UJI J j>u eiLpN jJojJ y- i_S j J cJaUfij a jXaJI a Ja (J^P- 

. <9) 4iUj Jl JlkJ J j oU_j 4 j -3 I (^lpl OXaXi t4P^~J 

i 

ciiUaJl y- bpUJI C,a. LJ l LaJuP Jp-lj -Xixj Ap-jj V jjjLJI IJa J 

kL)LaP»- (j><J LgXa 0 Ji (Jl SjjbJl oLjl (_>L>- y \yf.y 4ijA Jp kiUi C-lo 

Q>wiJJ JL eiLoJJ el_JI ajyff L...fl)L y>J tepLAaJl eiLaJl J-l yj 
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oU j (1) . 1 ^ .<Jt» t4^w^^bjc®Jl ^j4> I J i*JU j^S\ 

0 

tlUS tAJb* o^ULjl obyjjJJ Oj£j L»J^j l^bjsjJ ^^bU tAybdl 

oLJl j o^LaJi ^JjLaXj *l.^*i.w.tf.i AhSJl t a g -1<1 oy£j 

-^Lx-il ^I -bia>- {y> 0*)} y*OjJ y*-Ml l- o -fr ' -a J5 - jljL-JJ (1)1 y >\J teiUa*j| 

V Cj^5o ^yJl iolsAttJl SiUJlj oiLaJl dll > (Jy>- J^wojJI JlyJl vJjlli ^Ja j 

viiJi (1)IS .Aalb ^jjl Jj Ja>- ^jA o')} j>Ojj j >-^/l lo.^'.» tLaJBjyja Jbu t<jlJu-j 
a j-ft pjj j*J . Jais b*Jl <1>(_y9 Aib Site (^i IILa C~jLS Lj tii>Jb~ ji 

(,A*SlbaJl f-byijl ^oJ>c^ yj! J^d\ A£>-jj Uj j .tils’ J^»io Jju Argali 

tAj^^XaJl aibjl ya all.All ^JL OljA BibioJl aJ>Ui j SiUl j ji n b J^b>- J^JU 

o lw - ya £-jj oljLLa 10 J5 ,JjIa« AybJl eaUJl y» -b»lJ ^....->- j>J 

y La*j l j .,b xj ol. AftJ l ojLoJIj ojLJI p.la«,a C-obl Uj_jj .a^LiuJl e^LoJlj o^Ljl 

^J-SllL)o aj^L*J| ioL*Jl i ~ja J^waJl t jA jLiJl IAa |»li tAiU? ^1 _bJ j>- ya tiJ_pJj Jj«j L« 

.6^SUl ^ UL*- eJ_p-_^J! AaibJl ajLjl J5 

p. ^ £ 

C-Jlpl J l a A>«j Amalia ti_Jjlall i,". »r.. | /a l t^™S,jl jl>sjli*yI Jmj Aob 4 10 ilp 

AxJb oUjjjjjJI ^yll AijjjtaJlj Hw4?-Sl oli_^~Ul 

AjLa_SUl (_J jjJL oljj ^SU^/l iajSxJ tAjibJl SiLJl ^ .(a j-« --all oli j y ^jjl) alt .All 
AjJLa-^JI Jajij^Jl ^ \^Oj\ CjLIj iijLlJj .aJbU^a L^JL*>* ^ ^ g -~j 

aJs^I^mJI .ic-Ltu iiiUi \a0u&j .A-SU-SJI jj Jaajj 

Ai*j jy$b (_j9 A-^-*Ml ^l> i_-»J u iiijjjj A>*~JJ .bus obj^l 

^ I ( 2^a t4j_j_^J! O^LpLilll ^_j3 IjjJ CaUj^3lo.‘.»i 

jy^o ^9 (j^^j t^jlLJbj .AObJl o^Ljl ^JpL ill (jl tiUj ^yJl Asb^^fb tl *3j 

.AjUil IJ jS I JLCjo 

. bb 100 y>u C.ab^JjLJl A^Ltta J !-l>- LgjLlLa (1)15 C^U^xJJl al. aJL^P 

C.../aa>il U^J l^ytlS^lO^yJl l2 10^ Sjl^>Jl A>-jicJa^A tA-la^ll a^^X aJI bJLa J*5b>- 
J- C-L“ 05 Allbtfl a^bl aJu* JjJj . 3 f /^ 4 10 J\ ^ l<*£ ,6 10 j* ^bS^I 
.Aj^L*Jl tLabyJLll yy aJuJj L>La> laa. * aS^U la^biLoJl oLt~~>Jlj oLt-— 
la aa AjjL^JI a^b>Jl ^yi^SUl ^^jlxll ya a«j1j 100 y j Jbu cviXUL) Ajj^yj 
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jiUjI j f'U-bb/l ^JA Ja->ca y —J C-Jl£ lC—Jb ( _ j xJ| 

oU^j oU^lj 40 UJ y j-Jlj toljjjjjjl {jA L$-ipl ^ L}y>cj 

(OjjUjO 44jjL~l<a iljlpL Olj J olj yjj^^ O-lS w .,1 L»i~J .yAjyyA\ 

ioLaJl OjIS Ijl La OjjJioJl {jA yAj - J *5 j>*J <lAjjyj~\ oLjaj^Jl 

.c-5jJl liJUS o j$> -Xs 

^p-S^JLjJ y>- *_a jJp o>«xj 4 lOOOj m&SMi jxiil 

l» jj^jjjjJl jisl 43 j jfu* Jlj 4^AiJ jiSl 4 -jL^w^ (_5jj J oJjL* 

ojjijl jjilj C~S%j CjLj yyaj iZj\jyjy ^y> l£j^\ oJA J a\^Oj\ -1.1 1 j 

44-XajJl ejlaJl oJlfc (J^sX .^jSlxJl (_5j_^xJl 4 — XS^lJl LgjL i-ijAJ <uUjJI 0 -L &j . cJj J^J l 

<Ua9 dJUj JbJL>- Jaj .(jiiS" 8 10 X 3 J^u ,^1 (jiK 9 10 ejl^>Jl *>•>» 1 


,v3A?ol 


,IJl>- i*a»L>- i-ijjJi jjb o>J o^ApLij I^aj 5slUlj o^LJl 

c~SLLgjL^lj j^jjSh aJLJLa 3I jjJlijJl J^L*- Lpj~~j 4J»«*!l ad* ( jas>L>- 

j~L$Ji (_^jj ,^9 Lg-^LaX»l Ai (1)1^ ^jXli 4<U4-i*JI 0 oLj yy~^\ 


t5(j- 0 l«X>- oUSj {jA a J~S AyS SjliJl cXA J^>U- OjjJ» to.'-;.; 

4 ( j c ?-jjJ-fll l£jj ^ oLjJj^Jl o\fj .-Xli-a j-Pj l^>- oil JJJ ^Jl Ji» 4^i jiSNl 

J? ^a AjLJI ^ 70 J>o jL*J 4 ^aI_ pi C~9_pl ^J .Ojfll ,_$» I^A* Ua JJ» 

j»JLp 1 _ aj . 4jL»JI ^ 27 J>*a (_^1 J-AI LaXjj 4JU>_pj iLldjl »iL*il 

ya aL>-j-JI aJU tAijj jiS’SlI 4-SL^-SJl ^^LjJI ^ jLlP^/L iy-^r oL *S jy$b 
(Jlj>-i jl tm y*i J *0^!l iJUli ^L*Jl Jj-*-aJl ^ aAc- d_^vil 

^L5j jlSVl ipU-SJl ^.ki yy j Wa ^ W k«.,kl lj 0 j\y>A\ ol>-j-Xl ^^AjhAy*- 

cJl^J tkjl 3JUJ AS ^yj\ 0 0^ jJj .oXaJ IJjLw tjfi'i. 
iJlft 'jZj j*Jj .\j\j2z~a\ jiS’Sll jaA'a o il 4JbJb>- ( _ s Jl J9 lijia oiLjl 

jA jl5 i^jJj>- L5 0 j^)l iJUJ JjOca (ji £*J>\ji\ ^jA .iilaiilj oL>«JI J JQ lal y >*AAA 

■ Ljj ii4JL>- ii^UL jj^Jl jyhaj *uiJ UUj 1 —-^iLoJl 

(l)Sl jAAt ap <J^>- jl 4 <ii y«^^ijl 4j^9 ^lat .-l (_g-LJl La 

CJlS^ 40^-5 {J J»y aJL>- OSjUJI JS - ^jLp Jasl>- -li o^iil ^JL 
ji .oXLJl «-jj JoA 4aamwJL (5 y*oi 4aJU- yA 4yji 44 JU- ^ jjXP LjJ yjyi 
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J3 <_$f OlS" U 'jS3l £ijUl 4ji J^l>- I 4 JU- ^ cJj L>j 

J -/ 1 A)' Leo jJUxll ^ 0 jaImiI OJJi pj-jj .viUi ^ jlSl OjJu>- 

frUaiKj cJLoail tolteiLJl ^a 5 JIp CjI^S"jJ CjIS ^jlaLa il-A ^^JLp 
£-U a2*J JUJl e-LuaiJl ible> 4 . a k:. fl Cj^Js> caJUxJI #JLa J^>- .^Uidl (£j>*a Jl 

UJ (jjJ>x^JI I.iA A_iL>- J^iaj J»J jJ .Ljjji^fl ( "^a O-bljXa oL«^ 

JicJl {jA ^1 jjl AjI IJLjI CjJI>-j 

Jjtdl <w«IpI AOa^Jl OjXaJl ^A ^LuOiVl tjlS t jl 

• l j~Sjij*xij^- i-3jjs» ^j> jXidl jjjtj Coxj AiliaJl ( ja ( j~jLLJI ^Jusisl JUp 

CaUj^J j*j J^aj *— _jajlj Jjl jjJ? C .l. ^3 CjI jJbCa cOlSj 

o U.. —> 0l a-LgJ ^C .-aJl ijif-jJl <~.-ll a7 cOJJj £aj • jyJ •!>■ ,_jJ! eJ£Saj jajJI 
d)j^3l <*_~LpI Ojla.«<> L^JlxJ ^1 j «L>LoJ <utlz»ia ^.S^LjJ ijj 

y£~»\ olOj^Jl e.AA iwJlpI 0^9 tvSDJJ <>vj .dJDA JL*j CJjJl i_JLpf 

Jjl 

AajI^q^^JI j^p J*pa± (5^ jl^j .^yal^Jl CJjJl 

^JjlxJl OllflA-V (_5 j~* U5 tkiUi j*-pjj .Lfljl J^jjl j~A 23 t>Uj jlSS/l 
,_y*al"aSll t—.|»_^>dl j _ j 9 •>—’1^ aJUI«a jlf <—ijjP t^Ul 

lj~Sjijj}j>- vJj Jo Ap UaT .al 0l£ Oj^Jl £X£jlJ {j* a_,SL<j! 5JL>-j^*JI 4 jI jA 
Jp-J of <>j?J -X>- LUUda Jljj V OlS" i^JLSl 0 j£}\ jl^a 7 JjLJ| taJL* 
^1 jAj Si»l >tj) cJlS* ^yJl ^ j?cJI LgJp jik. la ^yAj lAi-MJl oljlill J^l>- JaA3 llUsa 

.<«_—SLiJl Jl>- 

micro- j.y*p\\ jJcilD jk*pS}\ cjU-—>JI jjJo {m J^ ^H0l>- vSIjjI (_jllajj 
jOc»Jl ^»ljaill IJ_* j^a t jla.«...LI <u«aLaSM frbJl <c*UJ J\ 1 jZjj .^evolution 

Ajlp (jiUi IjjS'SM jjaLjiaJl ,_yLp JlOai]I jJ-CAca (JjjJaJl 

J >^SJl jjkJl 01S tcJjJI jj. amacro-evolution ^^SOl j^kJI» UU (J iOU- 

ilij l . t.T.o Jl jjJalJlD ^l,lil>. I g .l p AjiaP’ ,. p . n j fjj' 01 Jji js *wall 

. <n) 0 j£li «co-evolution 

(_ (_g^T> < 11 »t t JUC JLOjuO I jr^Ja : 3 jLjJI jju^C. 
^l*Ji^llj eiUl ^jA JS yjJ ^yJl SjlgiV la ^1 j .*. ' . aJl ^JLcJl (_gil 
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tOli y jk Jl CjL >-y Jl y> iij u.-il cJjl ^Jj . ( _ s ~JaLi^4£Jl 

JlJal ^4 Jil aSUs ^Jp (_$ yp*.j JjJill C-»l>-_^*Jl Jljisl j^lj .t_LL5JJ JJ»I 

jXio p-La-dJl ^ <Ljc4 y g-ln-ijl oli» ^yp** Ja-A 4 oU-j*Jl 

loi JL>t^i “Ulaj <Uajjj JlXP 4 j*j • ! j «~ d > ^‘‘^ ftla' . o . l l SiL*Jl oil? £yPiP ya J-Z£> 

• y*p £-l*J!iJI iills <_£ y^* y J^l iiUs ^yptp ^wsl 

Jliol ^Jl JjaJLoJI IJLa jLIIj .lajLx £L*-iJI -L*j j*J (IaJaj L»j <k<J l oJa 


lIjJlp- Jl 3 Jl5xl*b/I Ula JjJ (51 jJl>- oljjJLiJ l*J .SiLJI yif- ^JJ £L*-iJI yAS* y 
kJUi Jlu 16000 #jl y>- Xs- j~&\ jUtiiMl y *C-< 50000 y*j Jaj 

^j^**J| ya 0 L 4 JI J^>- aSUJI J*^ L a J^j 4 j^^Jl ^Jp #^L*Jl JU~a >-J& tCJ j}\ 

'-jjJ* JJ& J? 5 ‘JiJ 9 (Jl J^ 3 -* lW ^ £*J -^1 JJi^ 


. jJJj f «J I ^JLjJ js^ 

1000 JOu . Jflj^Jl ^Jwjl O j£i\ ojl y- 4>-ji iX Ju pIj 4^Jj ^ (_$ jJI i-l*lU AptyJ 
60000 y >%J ^Jl Ja-A Ji Sjl^>Jl Ap- y J a~*yLa jl£ 4 ( _ s Jj£)I £l^jLJ| ^ ^>1p 
La j . lai» 1000 Jo- ^Jl aaa> x> p j jJL» -Uj 5 J y Jl i>- <xp*~a\ Lj 


La^>Lp Jl*; ^1 L$JUj jXSJIj V'J (Jl *—*-*j* - ( J P 
.kiJUi cuotj L»j j^yilS - 3000 JUp Jk>-jJl ^l Lw 4000 yu Xf 

C.,U. a 4 j~£Jl jlAtajMl X*j 4Xw- Oybj 1000 yj L ^jy> y ^Jl 4^w?ljJl y» 
1 j;lpl 4 aJjS/I {£yli ( yjSji^\ijP- t£y~~» ^Jl ^^~*Jl Oj£S\ 0 _)l jP- 

LJL« 5;j>*JL*Jl olij^^lNl (LjI>«jI iJ^>t-l-»Jl yp- jj-LvJI ^y 

0 yp-A obj^sf J J yj& (L^jl vXJ jJl y> JJ^^ •^* J .J iitaL*x*Jl (^jJl Jjl yy*~^ 
jL»»ij'ill _L*j Al— 400000 jp*j JCA X)Jp- Jb ULa JjJ 4oIjjJJLJI y^i li-jj .iJilOi 
viUj j -yds 3000 < _ # 3j C.ia..A xi j^£)l sjl Jp- J*J 4CbjJl <4-Ui y .^~£!l 

4p*j$ ya -U*a1 A***~*Jp I SjaJI LaJXP ^ < JI Jl 0 _ ^ »a I I C»>15 


oU yaP%J> ^LjJ ^jll Jr«j Ay^p\jkajy^i\ oSf J .SaUI y j^SJl ojl y- 
.oL>* 9 o^^11 J^j>*a ./II 4LJL*ij LjLxjI ij^>*JL*Jl oUj-^Jl y ililaio 

AjjL5» 4 JjLa1*JI oL*j~»>JIj j~£> Ijb Jil ^L*Ji^l jl ^Jl L2 jL- SjLlJI c—<J 
Jlio*i/l y l-^j ISLw ^L*-i Jl JL*j J 4jjSJl J-y*j J-<a^,;j .5jj>*L*Jl oU.— 
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A^di>- ,al>*3 ULLi Oj^5t j>-\ SjLju .Aj y**-> 

tiiilaJi *-L*Jp ,_5jJ 4>*^Jl jJj U-<j >r .,^11 j^d I IJla U.L. oj^SJuJl 

t1 > tJi 4_Jp ^ i \ ai La ^laba^/l AaaL>- ^P j 4jf 

C-Jj oiL«Jl LLjii l~Ula bjl^»- Ljly ojLp-L e jy~*j j*0 (_£«iJlj 


*bf bjfii\ jlS ojbjtPjVi JL*j 40» 400000 JJP 4j| IJlAj 

iiUaJlj ojUJl AaliSj t *-~Sf ^5® olj^p'ill jlj jyS JL>- ^yJl IbbbjtLa Jljj 


£b«-i^ll <uiLi- ^ O^1 ywaJl iiJL oli^L^-Nlj .JL*j O'Ji ( ^I 

oiL*Jl AaliSsJ oL-L ajUpU Lft j ~«~Aj ^~ij o«3jJl ^ o*>*j ^ob 

.j5wdl dj&\ ^ iSUaJlj 

70 J>U J- L -g- H jjx 0 jSbjIjIyjOal jiSSfl ioLaJl Obis' l^Oa^Jl 0 jJli\ oJLa Jcs- 
jr*i l, o&"j ^ j j# jbo Ujj . ^ j~Ia as~* ^^Ip 4jL*JI 27 OlS LaJO i&LaJl ^ 

•tSoljjJl IsjIjj <jij& *if aJI L« jAj tl3L»jS iJut>-1 »jJl^JI 

OljJJl tjA lb>- J^£$\ £a Jsjljj OjIjJJ !j£*l ItbUS AAJ 

(iUS ^ b»pltiJOS Jjo L^jC^j ^1 Ja£i <?-LuJl o>ljjJl 0^3 JjJi ^Pjj -tS 

( j Si ^3 if-jjy> g ol ->^ ^ 

. JiLl« {jdaAjst brr^jjb-A {y bj^i 

vib}^ j»-t JJ 4lpbo*Jl AJU£At]\ J*0 L>J| 4 JLJ 3 oI~«S Lsiial O > j-gb J^j j 

o La^ Jl obp b**! clbi^ 0 j J S 4 ^jL*^mS vOlp^4A«^a ^ t L *lb ( J 

bi*i3l o>NLo?-l oJIS tibJJJJ ‘Cytjbj .SJLa*.^ o>Lj^>- jj^Sb ( ^ J p oj^-lp .II 

.|jj»- J$Ld\ (j^SCl ^ 


j jjjiUjLip ^bbl ■ t ^ ■»-. 11 jj j tA :3^>w4Jt Jj<.»" 

ol^^Jl oJjSb 1 jbjtijj'yi ji*j o jLLa 2j ojJL« 700 l j = a 

^ j~j OblS JaAS 40o_jJl e jJli\ sJLfc J^L>-j .^J-3 O_^gi> Jii OblS ibljujl 
ibJJS «ila ^0~-l ubJJS J .S^>«-*Jl ( j.jx.b-’i (J-AHj ,^1 ^^-SjJbjlJk_3 J Jb 
0>l J**d\ 3j>-j jljO-aN ijl ^wil j]\ ^jA .Oil_y>wJl Jj 

.La j^gJp aJI ^b>-l L»^a j~£j Ibbsj jJ5^ OolS 
{jA L g jp l ^ OblSj tiblxjl ajUJl ^jA 0*1 J>*d I JS O 
byj i _fA 0 -Lft a^LaJi Oil a . jM .. ^ - 0**X>«J ;^SUJi jblj 0~s*bJ ./»j-lgllj 
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aiUl LjJ j\o- IJLJ <JL»p ojUlpb ol^o*^Jl ,_ 5 ^i tjv> 

J^lalXa ^ £j y .j a j~£ aiLa ol jS y olS l l ~>~. ’ > a ^Juo J>i»lXa *40 Xj J tLa»*J Ig-sOxj 

.(XjiaW ^ ibid eiU oljXoO i4jUS ^otj <j-a ^4o- Jc^l Lfc* Xo-jj 

tiULwo <3'»J** > A -S *»> j^a £»oO «l)i ,_yLp i^jOj-aJl ^ «ja*» ~ < j»Jj 

y*l +»I IcilJxJ 40tX)j Z'^bta £-qJ>iXj oUjjjaJI Joo- A3 Jj-*-a 0^3 Jo-^a N AjSl 

.ol^> mJ| ^ aaL*Jl O y^ L »0 nl)j5UJ .>X»xJl Jj\o- Oou £4*-*^l 

1-1)1 J^> Ji (jl£ U i^yj£S\ g-bui^/l jjia 5iiU-a AiL^kJ OAO- X3 Ool5 ajUJl jl _p 
Jli oVS" ^Jl AAij\n\\ ^3 ^-Ju ^jp a jOmJI e^j C.-U.C-1 vXlJXjj Xaxj 

j<jl£ oi^Jl tUUi ^ ,_^>- Lo . j j £>JI IgJtAo- jo iSUaJlj ajLoJl 

jj£ll jJLojJ AotXjj .J~^ Jo- ^1 Jl^Jl) lijL» Ul£a eloO lA-ipl ^ \JL>\>Ca 

( jj) aJLpI ^ ^jJUJl f-LuaJtH jo aJbljla JjlaLaJ ALoUio oI^OmJI Cj>W>I l jIjaOI) 

•p^' 

aii ^JUmJI yi’ O jjiaj jlijl Jo-1 0.11? ^ _^>*iil AiLajJl aJSI jt j yi-j 

(j j£i\ ^--ol ol J-*-) .aJB oljL~Jl J jlo- oJi~)l i»L«Jl <uL»oJl (jt xioJl jo <uji 
cjbjj jji 0^£Jl jJUJ ^5^1 c< c*x 400000 jocj xp NiLo» 

e^LJl iflli? C~-fliocjl Uj-J 4^U-i^fl objX—aj ejl y >Jt Ao-ji ^yiLfloJl {y> JjJaJI 
obu jS> -Vial a j»Jii»Jl AXa^Jl a^lijl oXA ^S- ( jiiaj .L^l 

Xi CJI5 jl^oij'yi aJUo j|l AjjUI Sj^JI u'il tl oUa * Oj^Jl (jl^ 

tcHJi ^JJ .a- J^l vi~) Jlaj OXo-j ji ^joxll j»J LiXo tC-a.Ual 

J5^X.:Jl ^9 oljOfc«Jl yA j~S iXp Ijij jIo&jjNI X«j ax-« o^-L> 700 j>*j Xip 

( J-^aflj ^-5 j1jXJ^o- Ojjii OJojJl iXLli tjj^o- AjI ( jA .aloO 

^ f xiVl 0 ^531 {j* ol j x«JI jy4r^ a-a-5” yA ^ ^ ol l . oI^omJI 

• A-ipi 

.^jSLaJj ^J5Ltj OjXo- iui<j ejU <lAjSy y* Xl oljO^aJl ijL Xa1*j 

J j)l aXft aiLj! ol yS y O j$> V— A-S^J ,_^U J JO- jjXj Jlj-JI jt-J yAJ 

J_^x3lj ^^)l A-iioJl ^Lx-il (j y>Cj o j£}\ (J jA- Ao-lxa Xy>j Ol)U) |»X3i -a^ 

i^->1 j*—o- ix»j IJL& jjj . jlo«jl)'^l -L*j AO 400000 j>sj ^1 iyAj 
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O^LoJl ^ l)LS* ^^3 4jI 0 j£-&-> 0 j**~J3j |*Ju J tLu jjb LllLlo 

|j->- Cjli^j>-I iljJl ixJL oLa»LaJI O^i?l »*iiJS Jb»- ^Jj ^ jLw^JLj 

^3 j-oJi I oJ-A j~~jL) ^Sjj j^P ^SCll ^LscJc^/1 ^3 

^>o -Up 4 JI jJl ^a .io^L>Jl ^JlJ cu>tj <di5oo o^Lo Jjl LajLipLj t(l—3) 
u^lj->t>3 01 ^1 o^LoJl c-4^5”^ cools' ^«5vJl jl>cj2j'yi -L*j 4j—*> 400000 

•<_H-U^ 



jj^L> Jjl L J~e- *>Ui ( _ 5 k*j <uLL>- :(l-3) JiLiJl 

.(L*U .j-W^oJl) .j^?l -Lixll 

La tA3^Lv2«oJlj CjI ^IJ A^x-Jo 0 L 0 JI ^ oli^l^>-*yi oJUb JjJ 

3-Vpl *■■ * ^ ^)L^wO 4 3^1 . /I a li i O^Lo J yj 1 1 

i_5® °- 3 kj 3Ui (_$3 -UUu L^-s^o ^UL CJL/iJlj oU~~>Jl ^ 

•(_5 w r’“'^ C->L-^~>Jl l _ s ip j»3u Jjj ^3 oli; toiloJl dj\ySjj 

^6'".’ (J* ,<?a ' iota ol^.S'jj 03 JjlslXa Oi4j_a_*j| o3ft fr^»t5'j 


l» f- L , tf oI^>mJ| o^gjs i3U3) 4jx^sXjj .ojUJI jS yA j *■ I°-■ 3JL>- 

bj'y I 4^Jlj ojl^>tJl —4l>-j.i J_^j ^ . 1 ^ ... fl . i aJUjJI ^a a^>- 3jLjLpL) ^y>z^}\ y*j 
® j ^3” (J^ V o^LiJl ^liS” O-jlS” LaJLo coL>tS eJuft 4jlL^aJ! ioLaJl ^ ^ o'." ■ " ^ ' 

.lia ( _sU<aJ v yij oiLJl ^ CjLo 5G ^l^JJ 
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Uj eJbJUi C ~— J <LoU»Jl ij3 jl ^ l-U ^ eXL£-Ujl 

“ " £ 
tbb J .SJb'LJl <Jj ^1 C^xj' 4~A U&S aiUJI ei* JS 

pii j-J l ioUJl li-j OpI>* AoUa/Jl aiUJl JjJ 

jSL+i\ j±c& IJU OlS . j j£i\ ju> 0 Ji LSUJ L Zu> J^zJI •*» 

AjiUJl SiUJl £* tJUJLi >—a«...^ 3 i Jais JpUj jl i Jplhj j*J <0*1/ ibSU* UilUJl aiUl) 
<_ri UllUjI aiUl JzSo .ijilxJI J^>- ^jA Aiplij JS\ ^UO-Nlj 

JtA>- {j* iiUJi eiUJl ^ylixllj C~j Ja- (_y*J tOJj t £I ^ CJj^o JS ( j£> j*J j?Sl 

ji aJUJ tOXli .JiliJ Ai-ft < _ s 1p iaLL^JI L^ujSLx 

eJlgJ 4pL^s ejlp| ot t ( jSU-Jl .oilfJl ay! 1 _yi50 Lj Jju jJ Ui L^jI <L>^>- 
■ Uiladl oiUJI j *Oji {j* <-9^ J£Xj J 

US' tli*. jp olj>wJl ja j~S iJs- gr\j JtA>- JxaJL 

OJl>- 4»iJUS ^ .^jJUJl ojjJI ^ l^ ,_^Jl ^j-b cjUIj>uI ^ o-Uoj 

N iJlP lw tl^Uuu ^ 4~>J 3 Ol^x*Jl j _jip USLxJl C»Jasl>- 01 o'i/UJl ,jA>u ^J* 
JJy> £*i tlUS j*P-jj .UiJU 4*sO*j ^ J*aJb £*-^1 0j£> ^ t>* cf^ 25 ^ 

.iJjS3l CaUX>«xJI ajlA BjJj C~vfli>ol 

<,o I Jl Ji>-jj '—- k - J 'JS jjJj 

ibs ^JSwj bJUJbj t J_*j -Uj 5j>»^JI )a~aj ^ a_^>U» eiUJl jJS C.. laa .~ i 

Jp iol j£s- olS(_$l 01 A>t-Xj J .isliSOl AiJlj a^Uil ^ o-A>-lj 

( Jpli) A^zj aJuU OJul^j L^JOU" {jA cJSwj ( _ s zJl a^Uil ^Lia 

^Jl I g - a*. ojL^aJI iflj^iaj 4j««U<Nl AjS-UI ^y> OJii e^UJl 

•y lM ^j-~i cf^ - tT 1 * 5 '-’ 

^ ijjS jaJI e-SIjSDlj oUl jji ,j3 Us-*V •£ aUU-« e^Alk JjJ .f>x~s? 

. Ajtt..Z.o.lI 4.>«.» o ... tJ l <ZjIp^<wx^JI 

Ujupj ^p 0^ Or 3 tSJ^ 

cpOJU i ^j* Uj tlg-i JaU-j p,^ (jl 01 i«U~xj SiliSJl aaJIj Lf^»iU- oSl ta^-iLa 
jJ-ahj LaJUpj (O^^i •*.jrfr»b' plij—Jl OIL .OXli <u^«j ^ 

j3 olSiUJl ^Ujjl 01 ,y .ajjaJI 
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oljLL* ^ 44 _JU- y> tUftl-b-) .J~S Jo- j. oLp 

viUi XtSjuj . f-ta j -Jl o^iiill 'j* J Js\ J5wJ 4 j>- T i—JU- ^y> 4(^21 Lm 

200 jk*p I O-ilS O^aJlLoJl Jx^jl aJLft (jl , ■,'* ."*- ~Q ‘ 1 ^J| oiL»Jl »" ■> ! - a ^ (_yLp 

o^aj Lgip o>oJ jS I oib ji Lli 4^»jj>«j iu* ^ylft cJLSwj 4h~*w iliS” ^ 
i£yb\ oSf 4 ^f ^1 ij>-j J-ao^JI ^ 4Aili£)l ijisU ^JaJl #Jla ^ . <l6) *.b y* 

p*y. -jj^Z -la L ^i ajI lfi£»j SjLJI JS" a^jLSI ijiUJL! ilJl$Jl 
^ oL«Jl j^ lip \jji c~*J oj> «-bj—!l ojjjJl JjJ 4viJ0i 
^j~SjLj}j>- i_3jC~ a . g ~»f ljU <2JJjjj .lifl oI^pmJI cJadl>- oL 

.« jO*aS\ ^ J>A jisla j£\ JijJ oLyai 

^ 5 ® ialiSJl iaSli ftbJ-Jl ( >jJiill <ulft (jJLlaj L gif 4 «LS y> jj> Igjf 

lS o^*“*Jl £*djUl <J^b- ^jP b“ 4 a 1 aX» 5i jS AjjU olxl jAa ol j>*a Jl jS jA 

, i * 

oJA J5>*j (J3-UJ ^1 bUl ^4 oL^il ComwjI coi^Jl OlJi ^3 .^SwJl 

4 #xiJl a«JL oIpUJ>J oi l$jf J&- s j~S 5SIU ob AibS3l a*JL *bj-Jl *_j^ 2 iJ| 
oJ^ c^aI^JI os_ pl ^ .bJJ gjiJI o 1000 ^ 100 j>%^> jS f 

j>tj Ipl jou I g« 4--i |»ly>-i) oljjl jS 4tjk oUU-i^ll 

ol4_JLftl ji bw -J 40 IjlvJl ^jjo a jJ$ oijUlo ^jJl llllft i jaj 
5J!>L-. j>-\» 40 j~oli cibjJ oLJ5 4 ^—p- ccJlS' tillJ .i— jUU 2 Jlu ai 

i2->l_jbLa -Ixj 4j| ij£jli e jmJIj j»Jj AjIJl>- ji?Sfl oMjjl^SUI ^ j/aSi J jt. » 

AjJ$jaS\ frlij^Jl 4_j^iill ^jA 4_Jjilb jlijl v^Jft! 4^^11 

clpilp AmIa^JI oJa Oj^sI of .1 g“la.«ila-U<9j j»j 

5~* ^jLp c~>*4-X)l Lgjl l«l frb j-a y~>jA j Jj^ei l»J SiUJl . (l8) gftjil ^jC. 
'ZJj^o woLla^Jl a-Lft (J^ . jLp c«»w jl jlft AiA ^Jlft a J>*-Sa cJLla jf ^ js^j 

.oI^>mJI ^ pIsaloJI ^«p 3jLJ| ^ ®jr^" 4i^b^bs^l 

ol j>*a Jl 4^~Sl)l jl>«jsj*i/l -X*j <c^ jbLo 2j o_^JU 700 4 jls^j>-b 

0->U AJ*Aji\ OjIa }! aj_& (J^l>- Ja43 .l 2 lftL O-uJ l>- iOaIS^JLJu <ubl>tJl j -^" C«>u 

^1 oIjPtaJI j_^ 1? ^ifj .a^^tJl J-Swil l _ r SjLj}y r iibk 

^j-> l» e- \.s3* j (ol^Jl) a^loJl ^jA Oj~S A^aS lp9 OJl5 ^jil ( j»j 
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JL N JJ3l iJUxJl JiSlj .Jbl J51d; ^(jS-^b l °' 

jLJu 2 j>tj jl*j >c~~j> oi J^dl ,j-«J jJ ^ tJ^’J oli^>-NI »-)-*> J^ 

) _ r 5JjjJjo O-loj cJ_^il dJUi ib> 4dUi £« -J^' (>* 

. olyfwfcJJ y>J Jl 0- 1 —A3 

0(jUl A-iJ A~»j&Sfl ^JL 4oiU jji y> iSJ^j ®*L» Ui* jkb» uri jsr^' ^ 
aU^JI jSl j . (19) JiU Lj Jl ili; Ap, viUi Jo W.1 J5i J5^J 4 J J3 I 

v_3jJail a..--J1j l-^U.3 Jl 0 -Lm?j Ji Ljj J^H <Oj 15 £*£jlj J 

Jl d)15 j . J>l J3 Ji 0-»l5 toXLJl 

^yoJil jl J>«>» JdJ J jjJa jt J>Jj *iJ 15w«Uj-XAJ jWl 0JUJI oSl l-i£* 

ijJ3J oJuJlj .J-T <l)l£» J Jll ^ -b jJl aoLaj oi 

O* J* J J JU-JI J J*o toly»^j f £* 

lJLs«-Sijlj ilSU ,_yjjil AP JU dlJi Jloj .0>ly»«Jl ^\j> *\JaijCs\ j*jA\ 
-)JLj j£> Ji «jlS U idUt Ljj J)M apJU Oji .k-dlJUlj poJl tj* 

<.(£ J-1 ojU*j . Ajldo! j-bO J^dj l$oA>i jJt e jl^oJl aiamlji «-»* <1)15 A>Sl 4 j- 5I 
.jjSSlI -bud I j^JaJ I2lk« ^JJjjJjo <-..- U x* Ljj J^M AjUJ e-lej <1)15 
jl5 tjli»«4ijNl JlXJ Al~J jLLs 2 J>*j ^ 4jL*P (1)1 

cJaiU- Ji CjI y>MJl Jut; JjJ tiJUi 0_j^il Ji» U^j .AjjL>- aJ^P- oljju 
JlS- Jl y>-l O jM L 4 J-J t(L* Jo Jl UauI LjJ^d Ujjj) J-^S/I 1^*00 Jp- 

CjLp-J>O j» ^9 Ujj 4#jjloxJl Ol £-2 oLaiLsAJ AhJj j~S 

( j^o*>Li 4«.A. Sij-^>yJl oly>«^*Jl J5 ^jl J tdjlJoSlI oJJ A>»*lij .ol 

IJlSldl i_aJjou LjJj tA~~«d J5 oUjJy SdP- Jl l * ....». O i.»» aJj 5 Jais 

AjjjjJLo Sj>»-« aJUxJI <—Iji ot Silp JLal*j AjT J-j / 20 ^AjJj^JI Jl AjJjJ>J l ol 
Francois Hammer y>U 1 J SiLi dlUJl *-U1 p- ^ ^ Jj lik-. j. 

jot e fy» £A _Jaj J l$j\ 4^5A-^»UA <1 )j5o di Ljy»«4> ji 2007 J 

J3 J-aii yr <-»jj^Ul -la «• jjJI Id* JjJj .a1»15o 1^>hJ J'SVo 

. (2l> SloJl jJaS 

4 JJ .U^si-I ji5l <j_^JI 4#y^-Jl jjaj^ J^dJ A?*-i 4jU<aX>-l; 
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(j- 3 cJjc>- ^ Cj^$ 1? t _ 5 Jl iSUaJlj SiLJJ jIJLsxJVI SJbJLi oljJbxX<JI j^i 

• ^jA 0wLJj>- oLjw vlU^ ^LJLj 43 U 9 J S^U (jjju ^Sv^<Jl 

.|ji»j ^Jst Jblp. Ip jli olj>«Jl L« »U<ad ^wal ^^Ipj 

j..t»Jl y» (^LioJI JLicJl) (jJLo L» aJL^aJI sJLa ^1 j^*'l■ j 
*—^S"j ^>jUl ^yt aijSwJl <u^ojJl 0jiaJl sJla J^\>- j-iSo jS\ { j*\~aa (ji JuixJ 

if- J" a ‘- C ' <_yLp J aii cUJbi(j» ^twsi 


o_^i» t j~S3l jl>«A»'ifl -L*j Aiwi 1 jLLo 2j o^JU 700 tol 

03j>-ja l j~£jbjJj>- C-Jl? C~3 jJl dJLli 4 j! t£c-pljJl ^ j>o Jjt 1 a A 

kLUd -&a O .L' C . t j -X3 ObtlS' "C *" 

kilL 1 j.^ a > Jil , —9_j_^ ot ^Jl l jA 

L«JU? ^J*5w*> jaZ~ *i t_$ j»i . 5 >j>m 3! J^Sw- c«p^ 

AiSfj <U_jSM f-UJl oUJ ^ iilS’ oL5 

0^9 tAi-toJI <LSLa. j f C Jl j^pLaJI a -vi. J»U fiJLft 1 ~ Aa-L'.l ( j^»jj| j_j 

.Udjf ( j, rtfl , > ol Jj ^|*j^>-j jljlpl 

oJl5 <oV ^j>*Jl ^ja 0 j~S .slop! cjj$> i .jSwJI <jy >**Jl ^jlxJl <_$* 

• {jA jijLlJl l^iSvaJ is-tla <«—’j* 5JjSfl eilj! ( j A lj~S *~aS iJlXA 

ja J-15CJI *JUa olS' ot csLh 3 tvijJb- <uSf jUxjijl)) a yu iJl aJlA ,jJLkjj 

oljLLa J^s-j dJJUJJ ic^yjj .3 j?*as <y »j 0 ^J»L- c-»«pjJ ^jxJI ^_p«Jl 

L»j> Olj>b»Jl vJU>tjl j^l ^ijlj y> ^jS/l 4 JULaJ| oljI~Jl 

frbJl CjLJ iljlpi C~siii«jl y>^\ jS’ <»Sl j .ii>-^AJl a yib\ JtA>- 
‘(J®^ f y>> jjAljJl C-Sjil ti±U jj 4>*~jj (Js^j iv<3J® 

• J~£>. 

I*j ciljjl Vi«l ^1 ,^-jj^l s_^-. ^a fj>d\ J£i3 

4~La^Jl e«XA ciLjl ^jOa-Ajj .oSU>«Jl j-jt C~>*J tOjl^Jl 

(jL jj ^y>l i Jj5Luu ^ <(1977 «<) Li«uJi Juj^ii ULus 

fi 

O ft i5k i i^iJ^ 4djJ 1 00 J 1 0 jij 6 jIja 4^jj uift ^aoll jjjj U SjUI 
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4ua ^.<jj jlaJt ~~ 4jn^ \ qa hi ^jA j JJjC. 4jliA 

^pJI dlfl^VftJ I 4 jjj£JI pi juajJI 4joL > i4jJi ^ j it Jl oi » a% > 1 1 <j-o 

Lj^aIaJI CiI* AAjll 4 xu> 400 j 20 jiJ Ujkfl 

4JU . d A4lw 30j 3 ju ^Cilfi^AXO I liiijl Jli^ 

1 A jjC . JjjL wiSjlj^> »ljj Lo ^J[ SjSjJ) SaA^AH Allll CjIuSJ t^jjUAjIjJI 

J£J ^.Ija. -13 10 ifllAS J5I ^1 6JA Sj £ i aH 4 ja% V ll <- i> mi l 




^ — Ija ^ ,..n J^lfl‘11 Ida .^ajl L^luJI 4cJOUJ j\ (j \ I l^j[i ft 

j-i>Q ^J^lj jliA jJaA ^jjQ JlAjC. J^JLa. umlfll J«lAuJ1 (j) j jfl <vl l 

pjj Jo^uill (idjjj . JjIa Ja. Ki SjI^aJI 4a. jj £AAjJ “ JjUafi jl*Xo 

i^jjJ jj£l JaAaaJI 4j£J ijjjSJI aJ*v.u> 41 a. jialli U SjUJ 

^ia. j jU.~ 11 ^c.lj£ j * -.aII ^ic l-aa-Lj .^Lju 4jjAJ1 (^ 5^11 

.alljlA joxol JA CxS^i 4 jaiduaJ) 

ji t'iljl ,<eis>u> ^ypj jjj&J ^ JJI.? v-~s»w jl^-> 

oiU J 4 jI*JL1 IjyS olj«£jj Jl i£ij> 5^1 Jp oloUaxJ ijt-i l^LSlJ tii3i 

Igr-.'sl^. ,jJUI jj t ajIJ 5jli5 oli _Si bAa J» ^ ..< a7 jl Jj>wj .tw~a*-Jl 

Udjl JU J-SLii IXa ojUJI <—jJjtJ lJj~* t5jVASvJl <ua L*j ajjS 
jl lJi>- #jJS Silt w5^~£Jl J* o* 

J^JU aUL. *JlJ J£j t»j j»jj 4.a..a. > jl aJL^-531 j^?L*J l 

L«j 5jO*Jl o^LoJI UL> j_5Jl <u«>bJl oljl>«At'ill J-5 cjJJi ^1 SiL^Nlj 

lo iiUp jJaJJ j^j to'ifLsxJl oA a JlS" C->»j >—a£5o L^Ix><J 

.^Oj^blil JLidl J^^lg BiUl 

^jLjJ *_sj jflii ‘^ 5 ^; L»j ^r^J 

}a*,«hi Cy 4^«j>«JI '—>jiail ,_j3 Jm-aJIj ■ iSJj 

AsUa y tA-wlj 03^Jl ^J .Li*J ^ 1^- Ajjlala iSj* 

bJLu ^ )_J A-ia ^jS Ojl^?Jl A>-ji Ai*_uJI 4-iiUJl 

•ijy’JJ^y kS y jr 4 1“^^* y OlAplaJl aLJ-» 

b^IpI aJL^P (jjjaj Uxj iaSUp Jl 6it»JI jA~ta}\ A*ilj Aj^ 5 J^axJ cA^Lj-JI ojj> 
y> UlA I ^-lojj'i/l (Jfrlaj (^Ij .LAii aJUp (J Jl J Jj^l o U~—> JI J xo 
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a1~5i 3I v—> j_>o yJl JjJ-JL)I ojJjJl tyju*—J? yj ji yj J^Lza> 

■ L^J ^yJl eaLa——^Jl ^3 JG glw 1 V4—*—ipbJva^^^^Jl ^ydlj vLfea (oily^L») 
“k>«-i vlalj (oLJjayjJ!) y-^-jj-UgJl c5jj jS/J .Ui*a L$-abu yp IJLju I 4 —Jti 
4-—JsbA^aj^4^Jl oyiil v_. J .«.:J ,_j^J JaA.s< fl Jl ya 5^~S Jl v<U>-j>o 

J* 1 JaA3 tSJjXlJl 0 jiJl (jl y>- l.b>- A^jJ j j£j vi~>tJ lia L$—Aa £3 JL>j 

• LifA IjjJ V_~*la jl tlj^- Ojysoi OliLwa 

t_5~^ ^j3 Ia-aP I ^LaJjVi j*P-«Aa (_£*Dl I-1 a JajJ>- <— 83j/> j-Q L;' 

L(pjly>- *L»-jJ y« £9yj oiLjl « .. <a , T 4-oUJl jl 4A-i>- Juiaa tliaJls- I J-C.tJ 

Jl tS^ji sjjXiJl SjaII JIj o->aJ <LJjSll oU-~a»«JI yj ^JbJl ^JpLUI j .yiSva Uj 

•JjkUla y^jyyj <U>t-Jl y>-y> JJjy o* 0_^j jJ'j £y oiJ& 

0 «l fc J!)b>- .<Ow> jjj ya olayjy LgJLa ya lA . AA CaLij j j-Jl v_aW»j y£*aj 

oUjjjjy 4~A Ja- 4»J»-^«JI L$^>w vi~J OalayjjJI ya CaLijyjjl jJCa aJLojJI 

.(oLa» oUj ySLJl) 


‘L£a» oUjjjj-Jlj oilyjJl yjl VoJbJJLlI ajiil y*-fa l<-jisyjl iJlA J 

LgjU tjiijj .Sj.jL*ia olajyjjl jl 4A-A>- J.^4; 14_-Jabjvaijyj>3l eytJl Jp 
•Xp-jZi i.A —tfj 0-3 J J .l*A (_£yJl J-.<J Jp -1 pL*J J y»J t<U^«ji?Uiajj^^JU ylli 
.aSU» J\ J_^?«xJ|j yAA-Jl L^ « J ajLN CjUj^ a AP^-~J 5iat«l^Jl oliJjjjjJl 
f iJy iSy j«i ^tajj^/l yp ulUJU h^-pjj 

^yll iJLft ya j lj*J>*Jl r ^1 Jjaj La ^yj (3jkj AsUaJl oJlAj . (24> 4dlU (j^Akl ^ 
C5®J .4 t« l a . > 4~LkP villa .Ilia^Lajll 4. t„ . A ,_^ip *_JliJl ^3 j J&J 1«-LaaJI 
ALa 170000j 10000 yo La j-aMl (JjiCL~J J3 vJlUJl ^ylA- tyfl.1 ^Jl C-9 jJl 

.LgjaJxt* ^yll U^ w aJa v_-ld ya 4i*y.*Jl SiUaJl ( J^aj < _^) (vlalyJLalll v_iJLv>j) 

(_$jyJl ^Lajj^l yjl A~oJ»vejJl 1 —JjlaJl v_3j^ls> <cJUj 

«-ij^ jla J^-ajJl j-aJI ^yJl viUj (^ija .^U-i^lfl ^2P J*>L>- yJl Jlya-S/l 


V^® kj 4|*jJl o3j>-jj Jlja *V j^~aJl yj^Jl ^ijUl L^> v C.s3~i jU yjl ^SjiuJiij>- 

jJ LivLa tli jin LUL>tXa jlS" Jl j j£}\ jl jA ^yMoLaSlI O^L^-'illj .L^wa-i vilij 
e-IIS' L o . ‘ . - a i(^y > “l ®jL-*j .4—ilsOa L^j k-sxa Laj I y^a 
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jjJuJl ij jSCll J'jta"- l-^>- 4;X» j 5<jl5l> jJS" ^ Sa_^-j4 

IjU- jJutf f-jpr ^1 J«s l» yj i^l ^10j£JI y v^>*j k-»jAa ^ .kaa l^Jp- 

3j~S ipj_j JlJ^J l 0j£Jl UJ-j 4jI jA ( _ ? «- = jjJl j>-Sll .0^£Jl ^UaS (j» 

1|»_y?*Jl J5 o^s ‘t5jjj ^U-AJI c-9j (^1 a^-_$ Cj* < -~t > h 

iviUJJ . j~5 A>- Jjlsl SX> C~ilp j-^at l$J jl5 ,_^Jl <«ilL 

JjliJl e-lpj £m~» L»J-> «1a*j 

JaaL>«Jj 1 $j 4-saUJI Ljj {y> |»<I)t» ^ ^ *LaaJ ^ 

.IaJULkJ jl y £~»I ^^yLp 

j J ^ l»US jL^Nl U* *lUi j* cJ&iJ laU 

015 tl~a>o kiUa cxJ LtfU>«jl jisl ,j-*5jkjJ^»- -L?- -L»-j tVjl «-->_^a>j 

^jSfl JiU (-51j£Jl Sil» J5 Nj oW^' '•** ^3-^- 

£ a U l'-iiiJayjj ajUaJI jjJlJl ^^Ip k—- l« . ~ l 1 ijabdl {j* l* *aa3>*a 

j>s^i\ 01 , _----‘ <J j>~ *■j-«Jl Js-L-jj 3& dJJa jj «Aa 15 l*J (ilJj5 o~>15 

LgJjj jJ>\i c~>«j ^15 jL^I IgJ j*J l~5j5 {j* j~£> j-£\ 

^y^-jUJl JajuaJl l$J| .kiUa JA Iji iJl* jl ^J >\jJl {/> .^UJl 

.^L)al>ijl ^jlil ^yJl 5^aJl ^ jJlj t4j»>*Jl k-J^LiJl ^ ^ ^bJl 

JJaJj ^^SLalja jljiu-1 iJU- (j^W As >t j 

|jja SiUaJl JaJij j .43 y>S (_$j_^Jl ajd^Jl {ja l* illi* 015 UJUa iiLl.i5 

ola Sal* ^xi SiLA ^jLp jl^Vl ,j a I^Ujj (*j ; ^^ >* SaUJl 

.LaIa^iJI jl51 JL oajj t _jlpl 43 15 

tJjUa J-aJuj .^-Ja.u]l iJla ^jSfl ^ 5 * uiUa \aXs-j 

J JA Sjl y oU►ja ^jjaUiJ ^yalSJ (_$1 y tSJUl ISj^kJl 
jJjcjsJ ^yJl tisUaJl ^ Jjj^Jl kiUa (jllajj ^LaJjVl 4-LkP {ja £j~*£ l* j*J 

^UjlJ^I SJUp- ^ja iA»^i l» j*j 4|*j>J 1 t# jjJj j»^»-Adl a ^-jj .aJ^Jj 

ejlgj 4^-ij . Jb^>- ^ j-al^ {J aj6*uj -iSjjd 1 

4 JU- oli ipJajdl 5JIS lXla> ^_p»J 1 JL*J c^ JLJ l ola 4 jjI^ llt 4aI>Jl 

. <25) (_5jjJ 1 Uaj5j ^ { Jpxj j»J UUs> IaJLom ^^Ip jaal>J tl55Lalja IJai —« 
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SiL» OJUS JLxj 001 |*_^*xJl £lx»*J V 

Jail>cJj t»« Jii\ ^^JLp Jail^J LaJUa jl yt^» s l £jl>»Jl 5SU»j 

^1 Jrc^n I I^-Lp ^jil! t5j>Jl obJl^Jl 01 j~Jl 

^>cl)l £-bi>sJ N llfejjbu _j£JI Lgliu jl^oJL^U iSllaJl j oil^Jl 

. LgJlxO^I jl*j ^5 c5^ 0_^^Jl ^jA OJJi -Xxj iilLJIj oLJl ( _yLp J_^-d>*Jl ,_ylj 

l u ~oJ< 5Jb5 oy> 0,01 j>u jj a ^1 i f j~Sjhj}j>- Jjlia; 

{ja jiva'ill ^>-Sfl ^Jxx-i-j Mj *k£ 3 jA 200 j>*a ”^ 9 " 

^_^>»xJl 0 j£ Lj i^iLjiXJl Jai-s<aJl {y> l» If y aa ^ AjN 

(J j>£ y* '— *y& ^1 l$Jjj *—rr**^ o* 

. li._i j*as 1 4~»j jjJUL <£jy^ 

o^^SwJl ^j^«Jl J5 O^s tOJJJJ .<c~< 12500 J g*yi 01 f_^>xJl t0^*i 

j3 <Ljja)I JJOUjJ! ^ _^>*i)l jJS Oj£j 01 —s»«j L*x-> (Xw ^jAj -ii« o^Jjijl j5 5j~S0I 
.jujl* *Ja«j Iaj j9j <3(JjIaIIj • c~;A>- ^ cJSOL. 

ol IJL »j jUu 16000 _p«J jx-^S/l |» ^y* ».*-tAJ-iJ 4^-xjj 

.Uj^ jt- Jk .Jl &-jA ^ Jlj; V oi_*Jl ij 

ijj >%j jS'Jl ^oi _^A <U»J>bJl jIapS?1 ^ aXt> s !jj f£jA>t Jl v_—-Jl 

^-<>5 sij~5\Jl (_gjJ lw. jk+p S/l ^j^*"Jl dr 4 (J^~i Jl 

.^-1 J50ij 4i j >J Oi!i (JOr 4 ® 

CjlsliJ O^s t(3^ 

f*CJl5 li} l-« ^a\ji\ ^a Lr J tOiJS ^aj .(_^1 0 j£> Lgjy 

iali* oUiJG ^1 ^^>0 3_>JwaJl 01 .lJixj JS\ £a {y> IajL^-I 

3jJwaJl ^01 IJU* . JixJl ^jA (_pL»-« iS y —° (_$H W*~* 

,3^-^Jl ^^>cjJl iaU» oc-liJ oli 

ijSl ji* frUdSJ iJUfr iillA j£Jl j_pa^l ^ Oj-ol-i OLjJ ^la< <4^-j (jx 
J50ij JjijJl t3C— dil liijjl* <u>j olys OjJ^- 

l3UJj OJJi (Ji}i . <27> ^~~J Ij^ai '_) oI^xa) liyry* cJl5 l^jSf iJ?l—^ 

Ze\jS lil La Jj>- j*j <Jc- l ,-.~ X j jj ,lj.«^- (JjisSfl «-li ^1 
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3yu (_j ya .oUJJ <U»J oli AJUfi jZju yj£}\ jjial Ji J^s>- ^jip'ill SSliaJl 

^j**0j* ■Jl l«J-^ 

«* 

pLSIjNI^ ^^Lp U^yljJLp *lua$[D ^Ua.^xtf Ih ^ j£Jl jjlaJl ^ 

jjp pL^sJd ^tlk-A-a j» jJ L2j .f-lioNlj |*ji j-^alP ^1 OUjV 

j .Ernst Mayer Jjl (_/o L>- jJ jJ! 5k-l^ a^iyLp 

L>-jJJk~-JI ^8 f-Liilj'if 1 5j! y> Ay yiS' ^iSl jj\a~\\ (J y>- i)y~j LJj Jlaj 

O^SLfr ijllA 4 bL>*J| y£jU -bjjtJlj ^JjLU IgJ*- j£ I Ji (1)1^ 

.OjJL>«^JI J^LuXaJl 1 ■ A « < ' [j -■*•■ ya sUlj 4_JlzU JL>-1 ,‘y j f yyi\ y> 

^A ui^ lJl ^JlP IaJIpLmU Jl5 ^y 4l*>Ld j\aA ^51 y 4j| 44^JJb (_5^i 

j~p L^SD oJlSjo oLja ol j>«JIj c3L>Jl ySyj .5t_ij^laJ! 

. AjC^Sa 


.>t£)L jl o ^ 5ijiwJl aJL-*- _^»Jl J^L>- tJJ ^ ajLiVl c~aJ 1^5 

‘(^ ,y -(\*W'j orrjj-^ 1 -** iS-r^ r*'** ^ ^ p- 1 

(1)15* .oJa pLlJI y* j «/3>tJI Ayj ^1p <1)idols’ \£jyL ^JS" 

jj-^-JjJL^JI y yZ>d\ Aj~j < _ylp Ldji j j&j vlJl£ l^JI Jb 4^51 £ ^ “j-gj 
A .—lup yAyA y A~S jSJI o^Ljl 4 _JLp! (jli C*3_pl ^ •(* 

lia^LuJl (_£ljS^Jl y9\>- cs® oj_^s<as^« JljJ 

l^ylp 'if o^«^ll eUA ji aJLaJJI y> jtj *if_J .iiyyj y^jj^j 

Iup yy^A y aJl>-I^ b j Jutf ajujI L^sjI 1)Ua i^lUi JinJ (_$l 

v_JL*Jl i y o j^Cj ^y 9 >wUi ^y L«-> C4»~~a-ijl 

o^A C^U- ^1 ( ^» . JUJb>xJlj 0 j5LUIj 4^jjJ~Jci>J1j td) 

Jl^vJl <>l^Nl b Sy^y> oJJ# e»L«J! y* L«j tl_Li*j ioL^-SUl 

y SJjJa- yp\^c- J^5LiJ 4(_jj^iJl (_ *£yl\ a>w! oJIS - ^lliJ '4^w?l j J J 

ioLo_5Ul C-JlJ “UbojJl SJUJI 43y» jA J~£*> 4jy~p (1)^8 viJUi ^ 

• I)^^Jl < y 5i^>- y> ^ULi 

v_j y y -iji i £jj^\ J-*-*S 
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jJ^Jl Lftol-Cal pLL l - »X> - A~*a>«jJl 

Jalill l_Jlpl ^>IJLpxC««I jrj "A* Oj^J 01 -A-*a l^yiSO La-J AaOwtll |>^><jJ| ^ 

^jLpI Sjl j>- oU-ji SjljpJl ^jla V {_£131 A^oLaaJI j-Jlj i -~j ijjl 

^Jo I * ■‘ r> - i Jj_b>- i^Jjj rlaJLl (CaLloJ* j^P-VJ y*Sj>- l-3jJ& eJlft . ^Ji\^ *10 y» 

^. •> cJl jJ t|>j.lgll ^1 ji>l ,*^Kaj jll^l oL^S ^^l*p Jg 3j ^jJLjJl 

ojl a>-jJ A«jiL»*Jl v—»■.•«■ > A« ^ l a> Ja j^Jl ^ .. . ..^ <_jj—* L*a jj«£ 

Is i j~£j ^Laj I j-aabp jj^Jal ( j—S^LijJ^>- v_3j jli CJJS . JjJj>- 

jj^oj iljljiCal ^jJLa-SsJI j../?.hJ1 jA JbJsJl t(J-9 ^y> LjSIS L*5 -JUJbJl { Jp>- 
elft CUal£ a I *--yA L*«s><s i_Sji^fe Cm AC^jSla (_JJJl ^AaJ yA'.nW 

olS C-3J illCA l) 1^ Aal La jAj CAaj>w9 ACa j ajlaJ o3^>-^a < 031^*jl 

,IjLLftj jijVl AajUl y^\ eJlft ^ r a Q cLi? 
Ij.‘ ll (—sVl a».Ai j^a i j^JL La (CaJCal l^.l.a.1 ^Jl lajCa-'ill L^lL>- y> J^L>- 


l(C3 


a«SL*-sS 3! j^lcOl ot Ailiixi! iJU ap I3a£»«»l 01^ 

<ji all j uiJLjJlj i^lpcJl ^Jiu j^Lp vUL3a jjp ’OjjjjO aJ^p J^U- ^Lii 

lAS(_£j y iy j (_jl ^yLj ji pJ iaJlo^JI aJLft vC^lil 01 JLxj .i CfcjJlj 

^ I eJlgJ J _ll jL^jNI lift (jJLiajj .A»jSL>iJI OjljJ (_>l!l AiUaJl j 

ybj iaIjIa AjjL Cal jS AlUft ^lp Jbu La ^9 y^jCj L^jI ^C>- aA3Ua I.L>- aLj!^JI 
j^pLaOl jjg H (_3j.ji?" (CaljlpaJLtNI aJ lA ^Cjj .U yyyn aJLp ^jHa La 

(_3j(jSf J . ^^jalj^Jl t^Lfij jjJVl ajA l »^aJl aCL^o.JOI 

^ai]l AxJL ^xpLjOI yJu (JAdd l«A_>- ajW>3 ACxaj (CaljCd) 3j>I ^9 y £**—i 

* <29> a^L 

(jSfj .(CaLJLajJl a 1ft (CajJL>- A3 jJCCal ^Ul ^jlajJl ^JLjJl AS ^ata Aj^awaJl 
£5 jCoJ|j tlJL>- (_lawaJl a j^aJl ^ LftJUP j uajl ^a iLL^J ajiLtAi* ^Vl^»bJI 
y£l\ JSL^O lajSO^aJl a^dJl ^ a^»&aJl ,jlJ& # j& <J^L»- JauJL uiUS ^aj Aal 

AS^LakxJl ^^>dl a 1ft ci l^aJl^ .L^j AP^mJ (C*S^^Jl a^^>dl 
LgS^UsI j*J !_^}l AljLgJl Asllall (CaLasJJ JaJJ .LnOjI ^Lda jiSI A-jl—j-a?Lp (C-l^N.1 -A3 

aIxJ (^Ul i _j yi\ JLaacJl i^JlS" ^^a j»J ji iv_1pI O y>i Js l^jljLaaati'b/ 
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jiSl j*C>\ZS’ l..Ail 4>aj r .i <al l tjjlI oAa O jJLi siJJj ..Ally* 

oijjj j^Vl i_ij^iaJl oJlA j . Ja-^aJl (_gy*^Jl »UaaJI J^j>- l£j-L>- 1 $Jj j5o j*J 

tf-UJi 5 jL»^J 1 ^sLfJl yj <jia..»...t oltjjij- jj^ii c~*^i ^-S^LjJj^- jj 
t jj^JLJI y> j^jillj tolSLLJIj t ( y>«—,y Oj&j ^jJl 

L, to j.».*i\\ lij-JimU olx>yJl j S^/Ij 

.oLJj jJl OjLJ t<Ua-—Jl 

ohJ ya SJulya *UkJ>w5 di-StJLXj ^yipl Jli Aw. Jail AjIj d)l5 ItiUj 
y tj| IOmUS-» AJ**i tJjljLJla 10 ^jJl J -lS tiXl.2 • AjSl yft^d l frUJl 

i»_-Sij_^gJa 0~*^b cJ Jl 1 j~SjLjl 1 y»- Jly»-I JjJ ttiiiJJ A>tJjj .tiUi y> ^-bl ( j5^> 
.C-JjJl viAJS J^>- JjuJb OyJs Jli tLflji oLa- Ujjj tAj^»w> 
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i \ rt nl 

~A A\A a 

Oj^iaJl C~»IS t4...>~o...~ll ip ^ UlJ~>- jj-J AjI cU~»J*- >-3jXJ US 

N j .UjaJl (jjsjS/l ^^P ■^>•1 J J« A* < *--5^5 jjfLp 5U*- *>-—>*3 <U«iL« 

05 UlS IS} U jl tU-fp l yJJuji U.^4 j *j US iiU&ilj #L>JI OjIS IS} U <— 3 j*j 
, y £ oIa ol .Jl J£-U lift >yuj . j^S3l 'J J?A jlSU ,J \Ju\ 
0 -U 3 : U j~j .ijUad jUjI ^yip LaJ-wPj j*-> j Sjji-sP _^S^fl 

4jJL l^ -- jjj UaJ 1 \**,j id ^.11 j£ju ^jA oj3 u*>bL5^ oLj>tJ 1 

u«^waJl ,4 ~oj>*JI fg^iJl j jli* 

tiUl>t» (_$^>-1 iiUi jl oL?- ^IjJl jjP ^>LJl ^U-i)M -J-sOj -b>- ^y-^sl 
JU coL?JJ USIjiJl yil^iaJl (JU ^Sllj^j^So ^Sj.UpUJI U j>ca 

4 «pUj>iJI J*>\j}ai\ jiuu SsUp^IIj Ij 4jJtJl 4... S ^S3l 4j^j>«Jl AaIpSH 

WJljlj^JlJ J t^ljJuJl ( _ J ~-;i»Ui>)J j4&\ ^U-iVl jaU tiiUiU 

—^yj jS3l ^LUJl |»J <l)l — ^Ui^ liiUS |*-pjj • aJ 

^.Ur.-.i tjj-ua Ul ^oJl j«P • U«J^ AmJL jb\jla}\ o.1a j~*> 

.5x*l J\ JUp^I oLJS SJlpL~»j 0_^SJl ^ Ul j ^>J lJj»- ^J-ju iaUJj «L>- i_sL1jSI 
j_jjj (_yjl jUiSll _jl ^PjaJI SU“ pUUJI jj ^yj U A ^atf . t ^yj 
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^ j?** •ck'j x£ / --« J | d_p- 

. (2) #U>Jl3 L*«La L^ji l £s> t-ijjXftJI o j £-II ^ >}*>• jJI oI^aJI 

.^jVi ^ylp oL>Jl 0.2.w; jj IjJbJli td)jS3l ^ J>A d)l£a ^ aL>- illXA d)l jJ 

3jju j5w> C«3j oL>Jl l$J»-ll>*J j ^AjSj ^iSl ‘Lj L a-.S^ j*0 lip Jjl O_^Js> Ujj 

OjSJI J jUU 100 U.J- ol s *.JJ Js^Jl jIupVi JLp *bj .i- oljlJu 10 J\ 

&jzy> — jU-a 100 ( jA t—Ijib U L^ji^xJ Ujj LgXa JSj 4(_9j_^AaJl 

( _ s Lp Ujj$ 1» j»jsi dj£j jJZ Jb- Ljjj j>4 ^ul islaiJlj #LsJI jj^JaJ 
li| l» 4^yj£Jl ^U J I jjlJ jJaJU 4 ( _ji»- 4-jj*j N 4vilii ^1 oL jtoj .{Jb jJI lu ?jS 
{y* (_$ j>-\ £-1jjl Jb-jJ laaj JjLu j9%) 4 JUI ojlaixJl v^JajJL 4ol~>*Jl C»jl£ 

J Uju«j ( jP CJ jJl ^y^jliJl «■! .Ji»\\ ^ lip IJUju j~?Sll JjL*lJl 

4 ( j^J^/l ^iLliJlj 5l~>iJl jj 1» ^jifli) la-io cdJJjJ 4>t*)L> . ^IftJ J«,<3) t ^b- 

U>j-ja>-j 4—..o. i Jl Sp j . aJ ^.Jl ^lp cjffja ijjj^ail j ^Jjlxll ( jP liUAi 

•'V^i 

jj—‘J-ij ^jjJUl 4*gJtt]l frLJp ^lana (1)1 4 J~£ Jb- aJLaJlU ^JUJl | J~J 
AtUail Calai JJ ^jA J J ^ iIi (1) jajjsj #L>Jl j 4 

^iili ^S-JJ . JlA*x)l JaJj jt ^jXj! 4<4‘>>»».4 j>- 5 jJb- jU»| e^L«Jl (J^a- 

d)j53l IxJlj-Sf JJ$ lUUaij A g^i^a CjLI$ 3>- -b >-jj yu> 1 jJL>- ( _jii 

/ 5> oUxXLaJI cJl^j 

^jSLuJJ 4jj9w«JI iiiilftlftll 

villi ^ •(j ^jSlI al^«Jl JJ-frlg bjj^wa 4 y viJl UxPjaJ»<^ j^> j»^Jj 

J>U Ala CJJLi i>JLjaJl Ajj»mJ| iftialaJl)) <ulp ^jJHaj La JjJ 4 j*AX Jl 

Vi.i■>*&! •)) li jj^j j ^JI vijljk>-f ja !■)(>■ ^|aJ 4vXi»* 9 jJ 1 dJUi jJjj .4l«j OijLLs S 
Lx£j*«j>ug JJ^1> < J~8 ilflLS" *U~a OljLLa 3 <C~a oljLJU ijUu JLj>j ,»L>J| 
4j^>»a)Jl 4 jl 3 X a.il ^jJLaVl jjA I^S*’ J~^ll iiliA (l)j^a *Ai 4 jI j_jXaj IjjkJ .4.>^«a. i jl 

.(1)j^Jl ^ UjIjm>- jjjj Lftjjiu jJj oLsxJl Ojjlaj vi~«p- AsxJUaJl 

a Ljj4CharlesLineweaver^A ! jJ^i jLiJ^dl ji^SliilLUUljj^ULJLAlUw 
SjJUJl aj>wJ 1 akJl ( -i -jaxJ 4 Brad Gibson o y~yr ^y,j Yeshe Fenner j~& 
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SJL2JI j pj>*j i J>-J !«J12a»*JI oL»tij aJ jl oLJLkla 

iJU- i-tuj ‘erf - jj^ r " Jl^ll c~3^Jlj iw_?I^S3i J-SLLi) 5Jl£Jl 

4 ala.aJl «Jub JbJ >*j j»J tj-jUtaJl a-L a (_jaLa1 ,_jip / 6 ^oL@*U Sja-LaJl liJ_jjj-~Jl jja 
£j *.Jl ( j>> <LSij-^3 4i»« 30000j 23000 -L*j ^Lp La j£l y -L>-J a«aL>- aaIo^o LajLipL 
L»y>j ‘£~- cjIjLL> 8j 4 ^ ^ f>?*j jr* Lf-Ul (j iy*j 

50000 to^las v a-jai jSf j . (ja ^-A*i j»jjjJl ®-L* SlLaJl 75 jl 

(ja ail. oJl <■ JLsa~A y -U 4jjs»aJl A a L ' . aI I •X>-y tl ~JjAj *Jiy 0 4~a 

jy*j SiLaJl jS Jj jl^A (ja tdJJ-Ll Agi^llJ . AjLiS! l_J ji %JPyA j* 

.aJLxJI i _>j^ a j>**1 4;>-jL>Jl 5iU*JJ jiSi <Lj J (j^-Sfb 4 >JUa 1I <ukx«Jl 

ijjJj La __»l£53l 

t4j*\ la II clj j lfl H cUixJ d< ■■■‘til -) (jjL i . a H (jaSJj jJj^a. dllA < JIjJIjb 

(ja Ija. jalfljl ij -'a" ja SI5* Ajjljaj^ (jj b nll ju>‘ 

«(jjLtaJI (ja I Ja. j II ’j (jC. jl\ 4 1“^ \ oSI^JI j ~v a" tjjLu J l 

Jl d^jJI Jl jjaj 1*^) o2>Ji\ IJ JJI 53SLuJl ySIjSJI Jjj 

AilaljJI tt^aall « ^aiU j^jail (jjAjI (J£^kiJI Jl |^jJI I j&ljjl 


j^Jl UiGjx Jiaj Lii^jjjiuJI tSljjfc 1J 4 j^j» r>ll 4Ijfl ill ^x^Ijlh.II juL 

.plji mil {ja CjIjLU SjjlJ cJloA jl^rwJ l 

CiljLtio 8 J-'' ilo ^j^iiill 4*k-ll ,/>ll 4flUio.ll Cfjflla <41-wUJl 4 I'VjL^Jl d^awoJI^ 
jjjLx-ttJl jLuijjl £-0 CtijJI J-a OJJ-OJ (<U^jLi. J^Jla. 4jLcJ! 68) 4i_u» 

^jj-o 4 jL&JI ^ 75 jl jaJ Jjx4 ^jiaU.Vtlj 5j % ftH 

4Lui jLlLo ^ jii L&juxc. lau*ijIL« j mamJ I ^Jit 

jljij dJj ^i Loj ...1 a^ 4 Q tx J ji l ^l l j J^I^aJIj n i l l 

Sjjlj jj4 l^j^Sj ^ fcaajll oIjII ubj^j >4 jjjjx 1I ui^uiJL aK^>KJI qLq jl i/titll 


^ Aoi si^jj |y..>A.ii cj [jLxibi jjjbj «corotation JjIuiaII ^i^jjJI 

.a^^4jlj3JI <—»,jjj 4j j$k^oJI jLlloll iMtl^ll j^A ft Jl jujtJI 
li yyy ~Jl vijljL>-t (ja Jb jaJl illlA jl? aLkJ t(_5^uaJl j^^aJl v-J jt\ jA la (J 

#JLa U yyy ~Jl jjlj»-l C-jlS" la.gaj .^jliiJl j>u l)JXjl L»A5 ij>-y> jA L»a jS\ 
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JSI <LsL«-S U<3 jiI c«scjl JLs LgJ|3 toiSLiJ jU L$JL*J ^Jl oLsJJ ©Jx» 
J US 4 © j>*d I cJI y- yS jSl UjlojI US .©L»JJ 4-~*L->Sll ^^aj 

5y-J Umi tiDJ J.—JUJ .Jil li y yy» 4*,Ub4 4JsL««j iillA *h 4^«pL*Jl a Jp 

>1. jl Is yyy .Jl OjIJIs-I oVj .Uj_^>*3 jJ SUs-JLJ ^j-SJjAJs- Os- 

jjJb>- cojuj 40 jpwJl ^S J iJLwSiJl aOU ^ -SDI ya\U\ jjlp jlijl Lj 4 ^ Jl jj j-*j 

.A-sj-jlsdl 43 UJI ySj o J y>*j oL>JJ <Um»Ii«JI y£y 

U\jU\ b\ <^1 J' o- .,UiJl J ll~ ^ {A i>±~* ijb a* b>J 01 

oJla oLL^j >_a jiKj I^.Ip j j*Jl i jS^j ijLJl ®a«s-jI>*JI 
y%J J) Um> (_£ j>caJI (_£ jl~~»Jl ytt Jt-rfl J jjpl J| J*’“ J O' '■‘■ J . C - (jlS J 4lUi 
ya 4_JJ J^ J>~>U ^ Jj (J-‘ 42J *“■*O'* 4(o^fwJl y~*j J A-Jj-<S Al»«> 20 

Jjo iJLftj .AjjAi»v lOOOj^u ,_jip Jb jj *il Lojj tUitil 4jLl)i i_< j-U A->-jl>- Ails- 

Ji-b J—* j US J Lw» j2t& jji! U-ldJj U y yya Jl J yCj ji ^yy ( JsL>tA Lit 
A?rla.M^ ll ol y>x~*>S I Col^ b| IaP J^LmmJ ©^qJI ^|a>kj IJuoJ . Aj 9 jUl O^SiaJI yaS’ 

• y~U IjjUji ^ oLsJJ i»©^U» jSl 

oL»- JJ^l y~Sj 4_SjJ» yOvJaZj 4 t# X^-JLJ AsJU-oJI 4 j^>«_<J l AjUlloJl J 
tils’ A- a-i AP y»JfU> ^ <S '£(► : ! ,! ^' 0^ ji ‘*^j' .A-jO^^/l i {y> 

0 jS i j>-jJl ^ ^w«j jjJ 4tlU JJ *c*u£jj .0 j~S as-j^j y j>%j i_9 y» tioliwaJl ^JL> 

OjSj 'll Ujjj . \^S\jS ^ Jfr ol->tJl jjj a:,l Ajjj j-U\ o^ZaJl C t yA. .- Uj aLj]? Ajbj 

jls j .suji t-ii) ^yip JoLa>oj a-3 is aSQ? ^t-ii 'll asV l^2jI ij>> i^jw> {^jSy*i\ j*-ptjJi 

4(_£jS^oJl a^pij ol~»JJ J^IpxJI i S jSi\ 1 1 ^3 j^jJLp ljb»- ^S jl>- tiUJ Juw>j 

aJs-mIjj a^UJI tUJj j^sl ^ as Us jjUa« ^>jl>c j oLsxJl o' L J^ Ua>I j 

4 jIj O wk*^/ A-«3^j A3 Us 0-t>-bj>“l Jk3 tSolS oU>Jl t)i ( lU .^fcsoJl l g l- 4 ^ 

4^5 jSLg^so a>uj j^JJl ^j—JsbJtoj^SUl jJS LJS aJI y» jJLj 

d)l 4tiUJ oLiu Z 8 ^' IJLa Jl 1 - 3 jSt oLsJi oJLa ( JSLiJ y> olS UJS 

A~S jSb\ oljlJuJI til Jl y» .A p?j$y» ^y>cS 4Jl y Ai-A Jp jJal) ^jsojl 

oJLJU Jii Jii ctUJJJ AswjJ . 0 Jl —4 j-S- (_J^s-'lllj OJsj As-j3J-Jl ^^stlll J y- 

oLs- jJaj AjjjtsP Jl tiUJ (_^3jj Jij . |»jsOjl oJLa J-a A^^LaJI AiUaJl oLasJG 
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jjaVl oJlA 3 IjJ luJUS / 9 ^aL>*Xw> LJ -LaX « .oJl jj> ^jA AjI |*Pj loJjtAja 

{y* uajlL j~S So- Jl jJ LJ ISj&j> aLa- Jp jjJjJI 4 J~*Ml J 


.03 JoJl ^j>d\ 


o^sji (j& j^Jo 

o u- 51J3lj jl Ja^ J-SJI*p cJ j —Jua. l l Jo c 1755 ^»UJl J JaaJIj 

^a'ill Jdj .AoSa^ji jJLL>- Jl iaJLJI j~»tj 0>»j toJj>«j ojlji jLp Ajla*-* tO 

OiUl 1 ||- *1* X ■ i ll ^J5vx-J l j./»7*. »ll jj*il ojjLJI l_upIj 

(J j>- jj<^i j>~\ P (_j~" Jj oLj-Laj toL^x Jj tt>— S\ J *c~a Jp aJLx»JI 

A- oJlJl Ucpj-ua**a (_$jJl AsUaJl J.AJ A-JlaJl lC~a-ljl l(_$_^>-l 5 jLaj . <10 J-o-lJl 

.o^l^«0l a 5 JvAaJl oiLjl Ajla^a* ajlaIJ l 

) J oJLa AyaJlaX^. 1' ojljJllI jLaJI AjI^wi ij>-j v_-~u <J®l~Ca t-j *Jl Jaaxj 1.1a 

^>uaJ| lAla jULs 4,6 JCa Ajl ^Ip j«SS!l AaJiJlj .JjSlI |»UL«Jl 

IJla JjJj a^JUaJI Aj^>vaJl AaJa^*ji {ja I viUi J liJ^jj-a 

C-SJl J ^^PjSlI Jp sJLu?J (_5-JJl ^jJjjJI (J 4 Ajpl*^l j-pLp *^3 < _y»A*Jl 

Jk3 JiUJl jU*sJSj*Sll I JLa O—>-L^9 ^Jl A^oJ-xaJl A>-j^jl JaJ lA__aj (C-iJl ( J .jjAIjl 
tj J J? iLaul 1 * - * ^ •“' uLl3 JL> j l*a a£ j£ju> jLp Ajlan—x jJJi t_3^a»- Oa>«—iS'l 
j- -,/»*> J-Aj-a aSUs JJG JxJ (.(_£_^>-l ojLaj ■ A- — < w APjaAsa JSwjJ ( j»»SJji jJ^a- 

Jj>-I toULJl ( jAAil 1 JaJj .A.... o .. tl l lupj.a^fc4 j^J 9 Ji *^® ®^L»-ll (J^a- _^u»Jl 
. <n) ^oUJl >4JL5i Lgj ui^ajl ^Jl AsliaJl Aili^ uuL~>- t J s »w~ o Jl ^ Aji 
Ij « /•» l®js*" 0^3 tll~»uJx J-5^—t..T.l 5-iUjai j^b^Jl u«JLpI uJJa««jl La. ' >s. j 
.lli jA J a ^la.'. j Qjli l-j JLp o3 yA C-j 15 oLaJb- AlLA jLp ^<Jbl ^3 j^^UjJI a^A 

AA>- jiS'Sll AjJLoJJ! j-0 L»JI jja j CjIaUJI ojjn CJjoj 

l^Jap UjLj t<w^lj^Jl u-jJ a JJJ Ai-2i3l oJa tC-aJI jjj»j .!Aaj 

• (Jl^bll IxJ cAjjlp jl aLjLxi jl (aJLu® CxilS* AA.k; Aa>- ^iS"S/l A*jl*^^Jl ^m^ICaJI 
a?wSj .ll.....i ojl>- C-Awxal JLi JljA-Sfl CJ15 tAaiCaJI ^—wJl ^ >—jJJL) 

AP e-joti\ J\ l>Aj*J Aa>- jlS^SlI i^\ ~+S )\ j-^UaJI jIajI l»4JJ JJ 
2a*.-. J A^S J" ^1 jOy I Ai-A Js- tAaJ jlSS/l aJL^-^JI j^LaJI OujtaJlil Uc«j CA..—a..l)l 
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lUajSlI 4jy*waJl oJU-ljJl '_»S1 ^S3I j ^y)J ill]j (JJ.il l*C~* ojJL« 100 J>tj Jl*j 

C4...,..,4>...t.1l 4PU-Lol UKj toyO^Jl^ ii JlUp 

LUjI 4a>- jKSH Ui U o. j ^Jl ^o...»j U toijjj ySl (Jly-Sf! ^yLJ 

t JC(_gyJL«Jl '. o„£! 1 4 jjUJ| “UjJLmJl Jj^Jslj dUi jtwj .> S~l<CU a ^ylp 

y» j^Sco (>_Jii l$J tUU-laJl Zjj> i-aII »_KI_^£)l JU l$K» t^yJlj) 0yJj y 

.(^UI ysl ipLoK j^»Lp 


T ^Ijj 4«lp jjJLkjj .jU*j1jVI l» C...U.....M t4l*« 0J-U yu JLxj 

.-KljSOJ i>yj*Jl 4 jL1pS/ 1 Ujl 4 jjL*JI IiA^xj c-Uap iTaun 


ol j*-Pj tK4jtiaX*Jl yp IwLxj jUJl Ijjfc ^lA'jI j .4jjJLX«Jl oJbi-ljJl 4jywxJ 1 
U y»l>- iOi l3y»- cJaiJl Ji U>-jl>Jl SjjljJl i_KI 

j^cs- ^ja ^JUJl ( y Oj&j aJU-IjJI iwKIjSJl jl u» < jUjjj IJL& ( J^j yJUJJ 

.4as^ yi>l sly y> (y 4js^jU*Jl t,..£l U js ^ j jKl UjU^K 

I jj-j ^ly*Jl 0 -^jS oUl>Jl oJLa gaJJj 

5JbLgJl UiUJi ijV cJLjj Jbd j .^JLils * ^Jl yU U (jjyJLaJlj 


U .4 plfl « a . 1 1 o*Xa , Jjl s M >S*CJJ** yKjl yP 4 >ijU3I 

t_KljS’ il)S/l y~*jj tJia jjwsi |»ly>-I 1 !La C-J15 toSjjliJl t_Kl_^ll 

q.sJCj j*J jUJlj eiUJl {y> <wUK »w»>w»«j SJsU^a >( j«»aJiJl J_p- jjJu tU»j® 

• t ’ j j i*bi l^i 

i—>yl ^y~^l SjjU-KI ^1 y*"SMj yjJb d)t (jiaj t5JL5>Jl 

50j 30 ^Sj tKuiper belt ^ly- 4 JLp ^jliaj U yoj t^->iKI oJla 

1 aI s l*^I tjUaJl f fA 1 4*^13 cJ^*j 

Oort Ojjl 4il>«-a (jt ^Jr^ 4 150 j »%j t^p-ajJlj 

jjp K3 j sjl>-j twAJi 100 j *—ilt 50 JUu ^jIp jl>- y iu> jKSfl Cloud 
Uyj 4-Jj-J> <c~a 1,5 4sU~a Ojji 4 jUw~J jUuSlI JjCo lUUJLj ■ c y..a...-.ll 

^jl js»j JL>cJ ^_p»Jl yi jS/j •cr 9- ^1^ 1>* ^ >** ^ Jl t^-aKJl J* 

^a AiLkJlj o^UJl ^JaaJIj JiLj Uip j axa (J*! tjj«><o»«iJl ( jp Uj y^> c»*ly«« 

iaJU^Js 4yaJ cj! yi (JbU^- t < y»- Ujj UUKj t^ laxxa ( j - jU<1 (> _j1p L^jI^>* t—>yl 

.^y»Kl (_^y««w*Jl j_ylp t5y^"^ 4jjU->a ^ly*^ 
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« t g£ I *XAA<J| C*Ji p! 

j*51y A«ip (jJLlaj La JjS/l ^»lioJl yA ti>Ji>»j killj Ja>- AiiUaJl (JflJlj OlSj 
J*JJ .IgJLSLiJ JOU ^\j^\ aJ Cw 5>yu- ^iJl ^iUdl ^aUJI ^ £JUI ojlj>Jl 
C-Ul yy> w. jj 4 j jjy*aJl 3jl_y»Jl A—oS’ eJlA .(Jy>- 2x^ 2 l Oy>u ^Jl «A# lJUfc 

k—Jl? Aj <■ O '"*' ^Jj ^J_ , : j La) Ajjia Ai^jJ ^yj^La 6 y>aJu L~S"^5* ^Lp ll!L>- ,iy*-ykJl 

Ooit Ujy i_}£yJl ^2J ^iS'Sfl 3aLJi cJa~A ck-»£y£ J£ Oy£j £» / ,2) ( ( j-~«-iJl 

^jJl tyPjbU (yJ^aJl kw.Ju.il pJ kAAj^iti! O-L^J . ^JiwJl j>»j Aj*>- yjSlI SiLaJl 

k_JL*Jl OyiO frUaij U&Ipxa ^w?lj . ( J^ = Jl ( jJiajj JbJjJl yo v_JUJl ^y Oj&j 
jjjj ^JwAUtil IJaj . Lv^lj aJl>- jS* <>l^ a>j 4iL3j Ag>»la^ o^JL j 4>lan7 <jj jjl ^jA 

3l 10 j>u Cj15j .<uL*ldl ojl j>*]\ Ajip ^JLiaj U CjLi*JaJl O.U 

toly—Jl oljUu j-p . <I3> 5j 1 y>Jl ^ly 0^ 10 JaUj lyw» ytsl ^LJL 0l£1» jAj 
^y £jUJl Aij ^ jJ aJupLSJI ojlyJlj (*51jxll 5jl_y i J5 ^Ssj jJ 01 4j*Ji*A 015 
aJlpS/I ojly*Jl #Ju& y* L^aj 01 ^IaOI c-iyll ^y ,_y?- yVl (JaJ OJUS j»pjj >0y^Jl 

• y*j^l i,y ^9^ Jly ^ 

j^tfLjJJ <_£jyJl JJUxXjl ya AtfUa'.ftll 3j!y>«Jl olJj kSjlj>*jl a-Lft OXUiJ Lw —; 

eJlA glo j J ^^Ip-I-UI JicJl A->-jJ frUaiJlj i^JLaII y» 0^ ,_j9 Aju UJ I 

j&~a jJ- Ojly (y 

AxJL o Uy^ Jl eJA kiiLaLw j . CjLj J) jJl J oLyj^Ji {jA l-l>- yo Oj&J 

LyP IjLaj a U 1 ~.» a j,^5aJ! LjAiJj l^.'.—i tSJb.UtJl 3 jjiJL l g -^>«» £u« ywaJl 

^yLp Aj^JgbjcaJejill ya-^j (3__^P SljJl oJlA ^jia ^ .Uaxj 

^jiJl oJLa o>‘ ^jJJ kJuS"tj j aJaj t5^3i >*»? tC~SjJl jj^*j SJjJjJl ojill 

AiUail eJLft ^jAjj .A«U» (jtAiajl (_£j _^J! JJl>«Ji iJUk i_^>-L^ijj . ( _ y 3| 5 
OiiS Lw ^^SJ'l JpLiJl l jP A>o-bJ! Sjllyjl l^U Jikj ^1 

J^j*- L^A>- J*p-Ul AjUaJl jJb«lA iJLtt y»j kAsJa*.. y>«J 

3 j~& Ixjaj ^Ja>uj k (,,) ^jU-^aJl oLjy^J AjL*P L» yAj k(_5yL*Jl al!i*Jl 

AaOy^xJl A> ij iA*^ fln l! -L>iJ L X Pj ^ya 

C-S^y tA-jy^sj ^uLLrf> (1)^ ^ (’T““ a ^ |*a k(^yw«aJl jSli kJ»^L p *&J>- ( 0 ) 

. aJU-I oljliJl ^jUJl y jjp 
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V ^ylJlj) itJ«*Jl ^ysLlAtjN JJjAJ i jAA>Cj 

,^aI^ 31 03_pl { jj>j^ ^ylsMjJI JlHjcJI ,JipI Ljji jiju w(Uaul Ajili 0 

o>l j~*c}\ ^jjuu oJi|J) jti Iglul tI LipA jjjlaill SjL^j j*» 

Ji 4 (J ;> 'jj c54 ^L^-j (43^L«jtJl v_^SI^SUl J>J cjlijl j^Ip • 

^ tU>l J 0 iLUi J-*Jj .Sjjl>c*Ji jLjJi —i ill£i>-Ni 4j>oj J^IjJI oJjsiil 

i_^SUU iJUJt oIjIjuJI jJjJ tdUiJ 4j>ojj .UjIju jy* (jis lLUA»j tlgip 

JLa LgJLJ aJlA (JliliNl <tJL s-j Lg-d OjjJaJ |_ji>L*Jl pJ i/jJL»-*Jl 

, f j^J)l\ iLili ^ L*j iaJLsJ-IjJI j£S\ ojjJ» ^jIp OjJI 

c4Jl>-IjlJI «_>5I^SUI o.A g . t cLaj^>-j ( j«o ^jNI ao» 600 <jl 


j»5l j£\ iJLla ( «Jaii ^jj v_a«aaJ| aJLp jik La t^JjbdL ^jjuu 

t!JL& olS^ >v„ *£\ L^jJl>- A^m^-JL 31 4P^Ls^SlI 

oj*.b> JJLLdl frLa-lp cJ^>- oULJlj .^5'ljill <uLo-* J o^>-S/I 4^Jaa)L 

^jA IjJIp jtJ Ji ^^jLaaJI IJLa <jl 

,_ylp .UjUp^I 0>l^JJ jL) 4j>^3 pj La OjlliP_J ^jipJ L j*£ 

(,^S (jl tjvibw <SJ|ULa <L»jl^lji Or.tf./ailj JSLjl LJuP c~ali l^j~Sl*JL 

0^3 LiJj | *S>jj twAvSxil 43li? Oya.a9xjl tJL^b ( J^j {j>^J 

■ it 

4 'y> A-jL^gall >_aiULaJl oL^si? ^jillj al (Jlja 'i/ C-9jJl (_y^" 

4PJA»U9 ^yj taLaJlj jLjJlj 4 ^_Ji <wils^a 

Nj JuJ N LjLa oUJU o^jSwJl oLa^LaJl ob ,^*ij -^L*JI ^yi v_AJl 40 ^yJl 
. (l4> i _ r <9jS/! ^ylp Jljj N (_5 JJl aUJl (_~Ip! tljj ^y^as^j 

jjjj ^yiJl jL»jSIL» ijjLia ^alp j£> j*J <—»?-La> 

iLp ,_y«3l ^ajiJI jj>%^ oSlj .«JLpI (J_^- (JI^~«JI viUi jLjj ^>-Vl <—«?i 

^ frUajJl Oila £a ljj«- 4jUllJ I^jL ^3 J* {j* (_S* ^L<a3 iljj Lja 

A>Oj .AiisL>- (—J 1 j-P> Jl3 j»j>c^u La^>- C)i aL*JL«Jl {Sji 

;Jdu La ^ Ljla aliaP e^La ~ a j~* <u«5 iOSJaj t^l->la.,i>Nl iJLgJ 

7S-Jpyi J . ij jSUl A-*3JUJl iajJLiJl oJlA ^yi O^LaJl IwJLpI jb/1 (Ovdtlal to 

SiLaJl oliujlj J>"l Nila viJU^ • t j| .A ]a . * ..a j^Nl ULa (jt ijL>«Jl >_ -jLtJI ^iLaJ 

. Jl&oJI ^y> LpI ^i\ j jaS J ^ylJl iiUaJl j 
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JSj i_dlj^3l j o ]» tAi~* jLL» 4,6 j>u ai» aJ1 tj j2i\ a*p 

jdtj C~Jtj pdl y A~LoP <J^L>- laSjJ-jA V AjlLlj«j» £>1 jjl JjA Ajjl o-J l 

(J jA d««l AS dUi JjJj .<y«dll llXPjj»J>*>> ddSw. AiUaJl r-UI L> jAj tbolpjl 
^djJljAj j>- (_jj^L JlkJ jvJ ItAAjJ! dUS AA> . d*A>u AA* (jj-L» 100 jJu 

900 —)l (Asllj^.'..»Jl (J^L>- j *■ ■--11 III £■ BijJ-jA l yjj£j ^S' JJ ,_yjl 

Adj£Jl I'.TaUt J ^9 ^>-S/l AjjLo _Jl ^»l jJ-Sfl > _ Ip I ^aJUdl j*J 4 aJLJ| (j jJU 

. JjaaJIj Oij>-joJl ^»ljSJ-Sfl ^jS .LjjLJL 
LftJ j>-j t~dpl (J*)L>- (.dlj^Jlj ^jjdl ij* AjL*J of -jdl 

^JLs 0 UJ 1 & .jd As- >dl v-L-Vl JlSCdSn lw teL>JL ijjlia 

(2jSJl j»Ud ja dLUJI ^*ip 0 ^ dUJL|» :Phylis Morrison Oy~jjy> ^pJLij Philip 

^J > ^ j l dJ l jL.S A_Jp (J j^j / C ^J (^ LJ I (jb»r3 <UmJ ^itj*** ^J^"J 

.dsL>JJ aj*ali ^jSLj-dll (j j£i\ oljds j olj^Jl j SjL*j . <l5) «dJlp 

^L; ^1 AjwLJI jS - jdl ajiall SjS ij^* ijjAJ jjSLJl ^ SsUl v-dpl (jSlj 

(AsljJxJl Lj jAj 1.^ *1.P ^ ■ q 1 (jl ■■■*< dUi •(*»—■*lj^il j***£ jl) (— OiXa 

a^JwaJl »»*!Jaibj .AjlxjtA (Jl^JlL CjI^SL il eAA ^JiU ( vp> jl AjrL.~o.li 

.^l eJLteJ (Jl^dl LgJ jj5\J (jl /dl»j oL^J^ll jJXa ld~~ i 
idUJLJ Ajsd j Ld*j AdJ LgJ^j ( j~«dJl J jp- iwdl jS3l jj JJ L»Aj 

^~dl aL.~Ij 1 JjtaJL A. ■ Aflll sAA illjjl j*J .tL« JLj- Aj y*0j3j <• A.L>- jS- o UL p 

[»^jj • ( 16 ) ( j~^' dA3S aij dLLtil aUJLp J jap JJui j Sir Isaac Newton ^J jJ JjwI 

1Aj>- i- -«.^ll ^ old” ;dA>Jl jjtll ijJhjj AAjliJl oL-»IjtJI jj^L ( J~J 4j^ 9 dJi 
Ajj-P^ iJl ol^j>JI «A^J C-JlS^ j .ol^Ljj'yi e Aft oLl— p- ^ ,_ydLj (J^dj 

<t# L U ^ ^Ld ‘(j^jSlI oljdb v-dlj^U 

(Jr iSLulAJ A^dl irttl 4 I 1II 0 l~lTI 4C J . A.X A 1 1 A.7t L> *, A 

JlaJj .»LjtJ| J AaT ^jd^JljAjjJ- AA i LI a A>-jj td— o-AJ 1 LlXPJ_y9 
Uj SJUju UjLapL L^Ajjiu j^J As ^yl$ d .l) Aj>tJ 1,/} 11 Aj jJxoJl A aL aJI (jl t — tiS blj (jl 

l$dJ tlajjjjj^Jl d»IJLj-i aL~j<Ijj oLjJI ^~ajj pA) V d~>u toJ>^dl (j^ 

^j vaJLaJJI aJLo-SLJI j-pbJl jji aJ15 pIjLp! dll* «jjSi V As AjcJ M 

. sL>JJ A~~jb>Sll pLJ! obJ 
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HZ^£JU i)\S JiS/l Jip i- 50 SJuJ 

1 JLiUll *UJip 11993 ^Ul ^3 • L%m*4i -* J^f 
: <17> < ^L US' Silaidl oJL^J ^-S^LjJ j >- oU-Lx^-I 

4-j £Z>- dolc.1 Cjij ^JILq u^I£-o JaUjj Liji ^Jb 4_puLu>Sll 

(JjLuj pLo uUaSS 4j Vbl «r>11 JJ^5 *Uj ■ <j-o 

4_^JLoJI 4iJalftl] 4 o1aIjJI 4_flL*Jl *j) .oS^JI K m (j^i^ 

c>aj pLJI |J 1 -*-3) *~ w N 3j' 1 *(3H |J^**^ ^ULo pLoJI j.5q i 

jj.uj Mj ^jj^uSSil 4-uUaSJl ^jualjjJI (J-o 4 jLojJLo ^Jl ^jiia Ail) Pjpii jjjIj 
4^1c. dUal^ aII ^ tliOAJ i^Sh. v_ajQ■%. 4jfy cLAaJI ^jJI 

<i\ |i . A n <1 qUiaIi < 11 -v.jiA.n 4o i-s. n ^j |di11 a . > ti-v ii q^aj {^^ ^1 i^s^LxJI 

£ Ira in Jj jjoj ^jQ~ i^j^j^Jl JiiiSl t,iU IaJjA .^1 fJL» ^ - j^ -i n l. 1 

jijjji Jjjla jAtjVu <u»jj) albedo 

^UJl (JaaJI CjIjLjj SjU^JI JUluI itj-ui <, 4 jq-%“») <_£jI l^pkJI J a^ JI 

0,95 ^ <UnuuiJI (jgfc^aA a Cjlit «uxill dJ^J 4JjIxJI .((^aJl 

i ju A ^J|j jiJ oLiiaJI ^yjjLJ A^SJiJl 6»L>^Jt) AU 4jSlfl 6ia»j 1,37^ 

4^JLu=JI 4qKla1I { jhj£. (jj£j -i5j JjUj 8^lf£ (jjplo 150 

^-LxcJl -.n l jl^IiIj ^j.i'sJI .jaj&j J&\ IjJLs* Uall 

uJ^UlU (J^jjSJI Jj-uS) ^15 £Iaj Ji\ 4ojl 4 K.ui1^j 

^uJJ 4 aJLa1I 4.5-WVaII jojL .uS^SJ l 5jlolpjJ I j i i i ^c 

laj» in I 4 J ^1 ^j-q ^SSjl 4j4ulllj p^j-uJi pi! 

t^ojJI ^-o ^jLaJI I'jJ} 4 j^JLu=JI 4 a lrfc \a 11 4jjJ^ 

4,6 —II jjJ Jj7>* oil .jaaJI ^ 1Q aJ 5~i £-q jj ^ jito iiil \ SjIj| 

.g4j£.Ifl 6 Ja>j 1,15^5 0,95 jjj U ^ jJ^mil 4 -kH 4lirt"ifl 4 5*t<\) 4lui jLL 

4^Uma 3) <jU tojl^>«il JjJU t Oj£j j£ ^jA Caj jJii\ c^jUaP U Xj* tjUaX>-lj 

^jA o j£z3 UojI ^ijaJI Ujj^ JlSUL^ toy^Jl Ujj ^xJl 

• (1 -4) y* yb US toU>cJl j Jj ^SjLjJj>* 

>44la^ll oJl A l^jb JL>o ^1 e-*SI l5^ ^1} cLUS JaIajj 


102 




cL)l^" »2JJ3J 4s>z~£jJ 4il>cJ ^S*l 0^C-3^\jJl (jlS^ .j?S\ aJj^-wvO oL>J| JjLv*> 


olS* 4l*Jj .(oL^>«Jl j*po ^j. ©jl^>*Ji ~b~LJ> 0^1 j^j) yyy^ 2 -^ 

J^\ iSj^~ JasL>cj d)l c^_ *SjS 4pLia^>l 

^<>J| ^lp 4ia3L>e-<>Jl ^Jo l^lJJj^ 4<LLjJj>t-3 ^_£jlojJ^wwO 0^" b 
^2 l*j toJ-A 4->cJL/? 11 A.fl.laJw»J 1 ^jL>- ^3^ .0^1 *tJp Lo^j Aj^>k-*» jjiS'l 

jLft^j'y ^y&y^- \ j}p L./?j \ 0-j>“IjI w\3 (S l) y~ JJ^ 

yj ^ tjLo-S'yi oJ-A Jp oL>- 5j>-j <JLoJ^>“I ^1 jXj V lo^j .Aia™j oUp“ 

/ l8) J-w^LiJl ^j>s Joy&j L_& 4..«,<■?all oAa (JjLj 



^%wO ^ 4 j>cJ l* /? 1 1 4»«»«^_^lJ 1 4P^»^»>c^«J 1 4tf.L ?.«a .(1 4) 

.(L-U J->-l j ^-‘Tl j&\ 


4.a.i. a-o^JI Cilj_i^«JI 

t<w?UJl 4io.il>- (1) l _jl^- J-olj^- 4 *jj 1 JJU k_ ^JJL*J ?xio 

t^l>-ljJl 4JLoP ^3 0jJ^XoJI iSUaJl (2) cl^-woL>Jlo ^Jp ^lil 

(3) Jiu 4 -Ls^xJI ioL^52l j^> L*JJ y J-L>&j 4*Xop J^U* y* <_JL*Jl 
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v_JUJl y jjJJ y ^U-iJ ‘'~r® Uitill 4^"jUJl 5SUaJl 

y Ua>-UIj tCjUiLjaJl klUi y Ui tiJj^Jl UiUcJl cj Ijjljl (4)j 14 >cU-i ^^Lp 
tejUSIj jsi-Sfl tw^lj^Jlj i^jS^aJl tjUi (_j9 Uj AjjU— 

. c-UJlj jUJl Jla SjJUwJl SiUJlj oUJlJlj tiljUJlj 

U)Ui) l£j»- ‘AJU ^pSjlgjJj>- t-ij^iaj jNl UJjA«j ,_jJUJl 03jJl yj 

c-jU ^^jVl c)t jJ .Uji j lmjU |*j«ij U£j5 jc**i•*U« jjIj v-. J p! y i j£j£S\ 

1 g-w -U... J (_gj^JI ^Js- SiisUsjJI £plxU~J AjL*^oJ| I^UjSU- CJlS - UJ lji-j9l 

cJlSJ «jlmj a?- j«s! c-jIS 1 jJj .oL»JJ Ua^Sj t^JjUJl ^UJl 

( j^» Uu> j^Ip a*>JI cjUISJI >—Jp! o~5>«-j AS a>*jUJI l^-• j oU- 

Jl ji "if ll£o>t>J A>rCoJ . J <3^Uai'iM —j 

Si j>- j*o aJU-JI AJUk-$3l j^pUjJ) JljJ V vau* jUu 4,6 -A*j .Us»L« y »jSfl 
«-UajJ Cj 15^j»*j ^yJl iSLlaJl oJlft {.giJjj .ojlj^- £^UJ ^Jl ( _ f ^J tfrUaiJlj y> jS/l v-Ji ^9 

JpULJIj iJj'yjJl iiUi y Uj tlg>rla.« y ^Jayj N Jio AiP £cUj U jAj (, { jfi jSlI 

uAJJaJ . .la-^oJl A-^jl J>L-JlJ <JU>JI yj£jj vCjI jlaJl *£y>-j _^Jl 

killi y Uj '• { jpj$\ v-Jp!^U l jf 1 V^uUUaJl a~Up cJl£ 

ijjLSjl 4-*-fl.-^ll v_j| ^>. i £\yj Ja-s^Jl S ji& toL^Jl y- 4>*jLJI ajUJI 

LoJllP j . (,9> SiUJl aJlA ^:Cuj >A~>- uUljUJl <As>«j (ajUJI oA& ^1 Ij3 CJl5 vl~»-) 
^-Ul oilpl |»llajj AjUJI e-lpj jjAj Oj>U Ai jA-jj^Jl ^jUwaJl 0^9 cviJJi ( J-*-Aj 

,SL>JI ( ^p 5>«jUI SiUJi Uj jjja 

Ujij a«*j^UJI ajU~<JI -Up ( j—«-J tJl Jj>- jjAj Jljl Nj aA—jLS” tUU 

l j».a1i ^JUIJui J$}\ ^U-iVi j*J C^JUJU A>c-Zjj .AUrf cjIjUU 4 
^U-j ^jLp frUJl J15 aJUJI oJla ( JAa ^js) sL»JI jlftijN A-il5 a ilk 5^-U^f 
frU Jjtpxj jU t JltaJl ^1 p) sU>Jl j-»Jj Sji3l ^U (j-Jj t(-U>u~j 
jj 5 ^® (Jjt>«j ttliJljj .(«-U-Jl yuSj { y jVl 

jJaJj .^jjUj Oj^JU ji (_^PjSfl JJ9 ^j» AjjI j lU-jl? Oji jjj* .I ^ A t .,-a y >jSfl 

^U - «jJl ^U-iNl o J~S ol jm iAj A>C -j CJ15 CjI5^>JI oAa 

''j1U-w.I1 y jLftijVl ^laX-Cwi cJlS 4 >L-j oU>Jl ^1 jji ol ^Jt -jj 
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1^3^ 4>-lI' jiS'S/l sL>?*Jl ^JaJ 0->l yJcdl o Jla 

•^ 20> olj-ix]l sJjb |*-^j i.yV <_j^ 

iJ^J - <2l> el~>J! v-9j Je> ^jA 4*>wj aLSwj \^S i^UJl olj^o^Jl ^P 
“^■Ij (j- 3 <4j^-Vl cLllj j^S niiiiJ A^tJj J .e ji { jJ>j')}\ J S 

*ua^JI A-. i a.t 3 . i l p-Ij^-VI t J ~ a Xw L-) tjj-4-iJl tyj> JiJbj (5 jj1juJ!) ^.,^-LJl 
Cy (J^*^ *^Jji l)Ln~*i ^jlafll l 1)1 iiA.UJ yJUJl ^y> J tillJJj .JiSfl 
iJljX—Vl (jiaLJl ^ ojly»Jl 4>-j} ^ £->fcJ! 1-1 a g~U .ioljZ~/!)fl (jiaL-Jl 

(J c 0 - * k ft ^ <JJ A-Slj^''^l At ala - ^i l ^ iSQailj c-LJJ y ^~.a JJ a.UsII j 

Ji “^jjl *1-^1 *^*1 jI^aj ^Jl L«~j tia ~>%a oljLjj *\y» ^ t-JUJl 

.&:> ySVl<>LJl 

(J^ ■'f‘‘ j tviUji a>s-Xi j .apL* 24 Jjj-Ij 

j!>U- U4 j£Sj t^kJL iJJJl j jLgJt 4-^U-j ^ ...o -t Jl ^U-iNl olii; \^SjS 

Ul? j A a}\j ^ j .., t> .. -J l ^jA (1)V 8.1* (1)1 JJ>Xil APy~“ olisL; (J jlg-'l 

X»Jl <« r 4«~Ijj .CjUajs^oJl ^jS j -A«Jl ^ <-.-~~o U jj ( jJ>J)i\ jlJLtj 

JaJ ‘^jVl ilOa ^ 1 <1)1 JJ* A-k~> j^iJl jj>J IJ 

t/ 9 " (_r ^j a! 1)1jj' 5 . Jaii oUL* ^Ui jlSyc —j CIS" JJJl j jlgJl 

.<u*9jVl k_jjJaJl ^j5 Lf is‘ jil j ( j*£jLjJj>- jJj>^» gsj t^UJl ipL m 24 Jl 

J^l J < ’^ a ?i j^-a^l •)' * - ~ - ^ 1)1 (_j9 v_—l—J Lv£Sj1 aJL*Jj 

( ^ ..M. J? Ux^Jl (Jl>t^JI 1 Ja .(_5-b-)j>xJl Lj-ls (1)1 jji ^jA t j0j y i\ A....--i? Lj>-a 

Ujj ^1 ijjJaAll J>sj tolpJl JaX> Ji (^Ij tfrLaiJl ^ iJ^/l ij^>wJL<Jl oLk;—J»J| 

jZm ikiim .SL^Jl t\jA Js JsSfl £?>-yi\ oli ,jJi»L<Jl tiaiL^jL j^Sj 

{jA ■ Ol -> J 1 oJ jS j^P A>«jLJl ajL<aJl oljjitlJl ^jA i-_<k>«-a sLpJl (_Jp1 

APA«-la3 jj AjI j-Ljj jbU JL»mJ| ^ijlj IJ_>- I_3j 

CjIjI—JI ^ olid £ji> ‘—>1 ^ tiaJil^a jS’ ilajl ^ *JZ$ 

<Ji ^yt ls~?j jy* yh -oiji~Ji ^ oiy-^p u ^i 

^ —-labj^Jl JU«J1 ^ytaAsxjl w»LJl l)_jyill J*>L^ aJVj .<tw> 780000 
(Ji <4AJ^ iS^Jl -lij ,»y?-Li«Jl I^J^LiVl l-L» J^“l (^A-^ jyA t—AyiA) LJjJ 
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^ i9 j3-U. J> ^S3l j jU> l» j*j t5~J»j^l 5~~J»bjuJJ cie-li^-l 

.<L»dl obsliQJ ojLi olyii> <—4~i '4 r p- 4 ^SW J~*d ^ cs^ 

aJL? 1 "t a ol^l^s-L^aJ voAS^ s4^*^lg l.. * . ^ J1 ojL^I^ajNI ol *o>* 
jjlaJl UsjI jj! j <d>J ^oJlj £^**-$1 u* vV' *—'Ijs*^ 

.<d*A»A ^ 

V jj-h <i^ gJa-~-U L~JL &y£ i*- ji 66,6 ijjlj jj^ £~*i ‘oNlj 

j^aSI £JjI j^JJI (_Ao*Jl jj-» _/l 4 jjI_) 3I ««i* ol .,j~o-lJl Jj>- 

«Ji J -* 25 jJl AslkJl 42*5 (j^s oi^J vlr* 

£J*J>JJ »£aA Ol^J*Jl eJLA J • AiP U jAj t^UJl JtA>" J^> ■W»L>- 

l$o j£\ *Ul *»U» LgiSl .olk^Jl ^ JS\ ^j^l ^j^- 

t«iJLlJd 4>t^jj .Jj-j jl 4^3 JjJal OOjj oUslamJI ^h>zjj 

.^^PjVl ojl j>~ ol>-ji k-j3jjill Ja^p^Jl »j'^r > ‘ '“■'U^j.S ( Jc AJ 

1_Sj£5\ i*fL>-j (_jl j£i\ 0^ l _ r -o-iJl Jj>- (jjj^l jl-^» 

ajjIju ^*laj Sj^j ioiUxxJl olj-iUl «-Xa “^ u <J^>L»-*Jl 

0j£j jl ^1 ji^l (_s?*AJLft! 1^ Ol {j* ,jjj^l jl"^“ '-*>**“£ ‘*^jl •*r"’?b 
a lk-l l Ijiftj .&_}£> 100000 o^a J^>L>- Jjj/I t JSwJl ^yll j*j jlSI Uyta 

( jJ>jj|I jy>*-* 5jjljil ol <ol) (^jlO-»Jl 

24,5 j 21,5 (j-j (J^wj t ( j-<»-lJl J_p- IajIo^ ^s- 

(jlj|n 4 jL _^«Jl J^J~ J 5 JI® ^Uajl IOA (^ 5 ^ lAWj • < ^"J^ 

J53 ^iUidl ^jp WIp _^a j .\^ijAj “O— 41000 “Oj_j -(t^j^Jl 5jJb 

ejSUiJl pUsdlj .jjjjly ^»a 1' ( jP t (^^~‘~ » Jlj ^ o - Jl jj a 

J^j^jl J~jl ol>«jl J^bj' 5 j* «4J^Jl (*-fr*^l 

d - w T 1 J ^ftllall oJLfcj . (O^x 21000 — ialjOJl A«*J (jxL (^oll 

j5lJi» ULa AjjlJuJl jJiJl «Aa ( _ j 1p Jilajj . j*2i\ ^il=rj (_)—«—^3l Cj* 

oJLa oi S^ ( ji>lii-<l ^oJl ^yjiL-pjJl oLjUjJl jJIp ^1 

»• jJ> i~+S ^ jJu *jH i.!j4>j)l\ ( _ ? llP l _ J >-LJl jjJlj *3aJ y> oj£> oS <uS3a 1I j*Ja3l 
OJl?-j ^jJl 00^31 (jjj**Jl {jA /' 4, SjA?«a ijb\±A ^P ia.a.>. j Oil ^^o-. J l 
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La ,j£w cJaJjl ^1 oU>)/Lj .JsUj'ill oJa <us 

<—Hi ^ Uj tL~ io JI iiUaJl jfi\j£> ^jA I j«S Ujip 5jjIjl»JI ^ b*" oJLa 

. jlao.l l 1 »jjLj j >_jUt~Jl »UaPj t JxauJI oljLjj t£^jJI -kUil ^ 

oJA-^oJl t "j I^Ul c^jbU tl-bt tLsIjJcfJlj 

Osi jv-^axJl Jaifl Ua Nj UUij ^Jj tSj^jcJlj 

Osi £jlri tiMiJl jUjVi ^ <d$ji Usui lolLus^Jlj ^jVl 

.UliijljL>Jl ^IjaJLojJI ^j*J| Jbjls“l 

JL*1I ^JLSJjJI cr^jSli £j>LUI 

AiffcjXi Li* jlSj .i^L» t^jS/l LgJ Uj tUUljJl t_^| j£S\ J5 cJLS” tSjljUl ^ 

5JUJI t jj^jl ^9 Jaj cjiJtJ Ji I j£j pj 5jl y *.Jl |*jS"IjJ 

aJj>-I«xJI t^SI _^JU iJL^'yi iilpVl oJjaJJ jSOl o ja ^Ji 

oljlijl (3Mkjl JjJj .£^k~Jl ^ Oljb ji JL*j ^-^JtJl Jbcuil gA y 

ttiUi .aj^JU 5jja- aaJipI JiS v_SIj£Jl ( J>-U ^(«ol jliJl J^i»l> aJLp ^jjjsu 
t«-Ul t_Jpl Cjs-IjI Jl t-SI^I ^S- Cj jA^Jl ^1 ijlUJl oLjJlJI jU j^l jlaj 
V 4 ^' cM -U^H <S >>-Sn oljUJl t_Jlpi Ujjj 

AiUp^Lj • LS i^i Uj 5jl^>Jl i >-ji J»jA C-i^Lio JLS oUaacjJI JjJ tl. A j 

# ^jJ' »U*Jl ^3J* -U-jt 33 iiUS JjJ t^jSl I ^1 

t>* '-U" c (J -5UJl; 1015 i jUap ^^IjJl i--SjSJl JjJ j -01^1 J 

*^AJL Ui tkjjlj lj j>- O^P JasUcj — 4i J >^.Jl JbJLi J*j ^ytj— ^^wo-JLll 

. jjlkp ^yl p Ia*I jjUj j*J sL?Jl jl pUUJI i^hJLj .JjUI »UJIj 
aSUJI ^ 25 y>*3* SJ-i jJSI tills' UU to y> JjS I - Ujulp 

c V*3 is*" jl toljj™Jl oljLJu ^-p.o^IaJlp ^Ua 

• AmmAj ijl AP^»*>fcoJ| *%j> (^jlp /\^J jJl U ~j3j ^j^ jJUJbj tjVl aJLp ja U 

(* J dr 4 4>JU<aJl i-—»jjl ip j^j>mJI A ala ..,j oJl^ to^SU»JI 5j^oJl 

33Cf3 •«»U>- JJ4 ik Cjw- Jli IjJUJ Jj t^j-jK-UJ t-<yt 
Ujjj • t j—a-iJl ^ j>^li)l ^UJi)fl jU jl U^-j ojA^Jl ij\ c.JaA tlr*j^ 
tjj-^o-lJl jjJI t-jyl ,_j3 Al^J ,jAjVl jAj to^jA^Jl 4jj »w (^l (_5i! I JA 
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JbJLi ^Ub o* l J*^ i>* 4 ^ ur ^ 

.sL?- syry. N a>- J! «jly*ll 

Ji*jt ^ 4 'Sj .j~S A>- ^ ^bjSll 0^ a*- 9 ' ‘lt 5 ^ ‘£o*-N '-t^J? at**-* 

&$£■ (3j-*j -buj .<jbjSll J-» JSt U-~ w l^bt-il ^yJl 0* 

U-I 1^-5 ^yJl *-iUi (*-f-jJ ^J>- ^^ £dA^' cH 

t JJU jj ijOj j.\X>-JLj>- JSUia ^ yJl 49*>U ^ iaiU-Jl 4~rfib>- ^kuJ ^ <_,*£» 
UlSba (_£y-Vb £twalj 4»Ja—I 4 _ 5 ltf' JjLJI alaJlj a*ly«> (-~U4 i« r -?_^Jl AA3 

<uL i j&j 4 jJUi j*-£jj .ilb* O_r$b AS 0j& As ^yJl SbsJl v_JpI JX3 ^iiJi *^A^ 

j't --"■*> Jl iy>-^Jl ^aJj aiy>-ya Jly M ( _ r ^ jLaJ^>- <-ij^ ot j-* 

. 0 )^Jl jJlp SjJL>^ jbLa elyJl y* ik-~j 

juijUUI 

ai»j yaj .«Hadean Era Obil^Jl £>jUJ ^aSS/I ayiJl ,Js- jUu 

^ .io jLL 3,8 y>U aa> to jjM jy>w» ^aSI jyjb <_/>- jLb> 4,5 _j>o y 

. 5 Utf>jl UU> UpUJ^I “A^y«Jlj '“ J <ua2i\j tojI^sJl j*-S 1 y £jp»l iSjIaJI 

te l ,s>a\ \ ^*51yJl ojly«- o oU £• (jid^b* j& '•^j? CjIaj »_Ui j*-^AJ 

.yiliij'ill ^3 £-UJi)ll ejly- otaj IjI j& JSl oboUsJl C-J»W»b 
0 ^j <( J5wJl oIaj A 3 jJu<3 4j^pw> o^JLa oils’ 10 oljLL» 4 j*u avp 

^ SJls^IjJI ^jSn Jjp iiioJl 0 yLiji olAj toj(^*«il aIo^ 

b> J^J tajlj>Ji J-a Ajj^Ji ^ylp iiasUwJt 0^»J kAUaJ 4^iAoj .f-UAdJl 
la ‘5 AjpA 3»- aji—« 4-^-abja SjU- (iilS .4~U-lAj| 

Ujjj l^ljJl 0 yalb Jt>l>- ya 4~tf>U- tajly»JI e-U ya ^yabi^lU 15_^» \^SjS l^J^ 

_,jiSQJ J-!UJI ya (j-J j*J yaj .Uaji 4jy^Jl ^talistfJl 4ia-aly t^1 y^lla 03 j ^ 
toijJl viU5 ^ .jbilgjl J~t ap J^b»- 4>fcab>- Oil5 ^Jl a^ftlb 4-i>AAjl ya 
.UjljjAJi Cw-J ifrU 12 jr J^b jtf (jbjVl JJj jlfi J*J 
. Ulj cO Uj£*J! ^ Ibyj ^jla^o (1)15 OjJjlJl (JaJ 44jIaJ1 ^ 

J-^< OJb- 4 y5^ ojy As jS/l oil5 Uaip io oljLla 3j 2 ^ l» a> hinj 
i>oj Jij ‘^1 Ja-s^Jl a(—jVl y» oba- U ~ a . l l 
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jik> IgiSl il y> Ja ^JA AwloU-L~JI u J&j .Aj J&}\ ^JILaU 
• jlj w l 4P jix a A..ia..T ^»Jl ajJLdJl jCaj L* 1 o l4_jj^cll £jLL*aJl i*S 

^>-jb SJU- ^ oJl£ jSlI l$i j *J ^1 AJ_^£JI ^jULaSI AJue- JjJ tAo jLLa 2 

jl Uoxj l. j ., rt>* j v-JUu (jJjij jl ^jJaj jljO^li AS^sOaJl ^jLwaJl tOilS"j .^Jjilff 
JjN J jJI «jAUs OOXi U Ifrvax j oJUCO i] j>Cj 

. 0 L~j)/l J*.J jJjLaJ APj — ; AJjX^vlJl ^jl d . /?l l J J>cjj . Ijbl jJC J N ^jXJl 

laj&s j^aJLL» 20j 10 Uj lill>- ^ y .^ Ll sS/1 t^ .~> r << l l Lo> . oli>ta»-l ilL* 

ly ^all ^3 ^^3(^il^Jl la-J^Jl 3L^>sj| A^OjI il JOl 4>c^xj IjJ 

.r^J -^- 4 1 50 dr* (J^*~i ff ,_5jj“>Jl i^ilgJl 

Oj£z j (jlS^ { j^y)i ^jVl i£j >*Jl '—9^*Jl JaJ Jk aJl <#>-^ lw 

iJT^J j*Jl <>ilJi Loj lOljlxjl isU^^/L Ojj^}\ JL*«Sl ^y> t_JUJ| ^ 

«* - 

OjA 150 j >*j t^jla j>>Jl <_$O'"*'* OiP 4b*0 jl£ LOj i*Ulj C-J^-SOl -L—jTI ^yOj 
<S^ (. 5 ^ cSj-^ d?^i (*^ t 5 j>Jl o^AiJl jJjJj . <26> ^jJl jju-3 

^yLi a_^*Jl oL^Sdll jJxJ i4iaL>- (JI_)j V ^j- ^ . ^l lj j ^,3 jSfl oJlS" Iwjj .^>- 

IJa JjJj .<^jl^>J| a jt >Ui ^11 Oil 03 ^J >Jl vitAiJl ^ djt^i\ JL-i'l 

oL ,_jl oXla 0 ~>vj tijl5 4>-jJb llsli ,j^jVl 7rla-» Jasl>- ji 


. •Ujl—■ ^Ja-Jl 

4jIJj d)tj Jjill jVl £^U~» Jl(^JUJl JLxj j j^lat U jJ-^aal d)_^J L*-»j 
jjlSJl ^yJlxlIj 0>-jl L> 0>- ^ylj lj~«J jiSI (JUai Oxj Oc-U- ^p-S/L AiOo 

jj ^i ^l*Jl 1 —&*s>jJl lo* d)l dr 4 -^ .o?l?Jl Lgjl^~a-*j Lfrl5 t^jJaloJl l-b»* 

OoJja tiOili . ^ JLJl eLpJl c<l>^^Jl LLJ 

oijjJl e-ljO-i lOjI £ *y ^ g~ > ^ . LaL»J Ow ijjb>- ^3 IXJli 
^*>1 t*-illi f^\ 9 .pLn^lJI ^3 sL*Jl ^JS” j>Lj aji^^Jl aOjOO cOj^\J 

o>Jl ^jll fcV3_^j^j_^-»Jl ^ ^ilill ^L*-iVl »2JJi ^ t*j oUIju<9 > ....I U-J jS 

^jifr aOA istfUJl v_jj j£> Caw-< .aL>JI jlo ^yll i^ijJ t5-ill 

.ol^jojl OljLLa J-P jfiiiyj ®l~*Jl d)lj l jJ>j)}\ ^rla.» 
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Ijl> 4U^L>» SL jh JI 

ojZJl ot JaO*j V j J^f^a L1L-1 jio oLsJl J*<?1 Jljj M 

i ( Jaa11j sLt^JI jj$ Sal ^-ij**j yp (^9 . A^oIaJI 2 y£>*}\ y« l-i^- 

5JbjiaJl 40_}Jl 9 y£i\ (1)1,$ .yOJl y^- 4 k “** S&~*\ <bb-*Jl 0 .XA (1)1 tl>«~>- J> J^i\ J&J 

. j« 2 >fc*Jl LjilS^Ufc* l^»- y* 

^li 4 al jJ uJjJb- j^Jl j-P’ ya <1)15 aUJ ob>Jl jy$> (1)1 Jy WIp Jj^JI jIjj 
oils ( _ 5 Jl aJujJI JjJ tj*j yaj .objyJlj oljiJl y-> iSiL^JL oUUJ ^Js- .kas 
1 g -1 c l — ..K JL>- J| a^jj- oJlIi* oLLp o JjJ A. > «0 ajJ Oj15 eU?«Jl 
jS^t 4j>%j>-jA b—*a bjb»-5 SsjIjj <1)1 AaJl>- j j x> i « ^ a* j l-lftj .(1)^11 (*“* (*^ 

U Oj>-ljl Ji b>-jJjy ‘bUi oU«jj . JiLlxJl y Ia^-p ya 

aJuJ ySU .ob»Jl Oil | _ J lll ejixadl OjjlaJlj SSUaJl oIasJj j le-bJl obJ ya 
sb?*Jl 1 g~- oJ^£; ^yJl oby>Jl ya oL»53l (1)1 UajI ySl*»*Jl ya 1)15 

y-J^la l~5 j5 ( _ y lp OUOj ibjya y j>-'\ (l)l5va ^ iSJj^D J3 AjL$)JI 

.ajjj j+ai\ *bJl obJ ya <b*aba o^-bl viUjjj tol y . —H y* *jj5 

a*JL jf *J sLsJl £lyl jf>- to^ly^l ji ^yJl jl tolyaJl AijlSx 

SaU»-A3l SiJb 5y* olib5 sLpJI y b>l j U5 t(iiJi • jA-a!I 

c#^l (j-® 1 'j3l oijJI y b~4-i ajS iill5 J *aj Loj .aLsJI S-lSU y* j~£> 

£A J-»Ij 03 t JbuJl J-w* ^Js’ lijal ^1 V^l jSJl (1)U cJaSS ^ I^J X 10 -4 2 ynj 
{ja .g5 /ol j 2 y*j cLusj! J-Asl jA U oUlj-sdl J*aj lo igS /olj 0,9 y*u 
^jjLJ Ulo j~& ^yb-1 iiU» Olib5 JlJ ji oL>Jl —7 y>d I i __ r 5Uj tAjl 

,|jL>- il-Ota Ojjii JlP cij (09_pl y 

<uJb la .j«5l JlLu lal*j 5_«J'S/1 jj 4^ (_|bj bUJJ 

oiloJl) olil-lal ,_y)l i yC SSU» |»JL>OJp l^jSf oL>Jl jAiy N colJ ^ 

oUiJJ ^ylj <Ls*«Jl obSlSUl J5 ^b>o c ( _ r ^AJlj Jj I^j ij^A iiUaJlj 

(1)15 lil 1 jjlSllU j l^—ij ^ylp 5laiU«^*ll l^j Ua aiUaJlj oiLJl ya y >~— a j_^Oa> 

^c«3ialyiJl ^vJlp jJajiIIS l«AA .b^^a dDi 

y»Jj iibJOi v-ibaj .^^^yjl^Jl JiUaJl Jj>-I ya Jbaj obs«Jl J5 d)i jla jAy 
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IJa L jL»Jl ( v r p i»ijLll ajj;>JI 5JL^J| oL5^*J| 

.4j>Jl ^ bLJl ^9 LU <da^-jb j*J {y> £JU ^<J| fj jX Jl 

•^Jc^l ^ oUjJjwJI J -,ojli vjj'ill j»lLjl ^ Ija 

^UJI UjJlSi ^1 ^j 4 5J'jj oUjLw ^ SL>J| fAjfijS ^ j^c 3 

• 9 (_r^i^' B ^ ciiUaJl iaUaJl jJ y oULp- aiLpI 

jJS" j_^5 cjj ,sL>Jl cbj obJ 1 ajLxpI ^5Loj ^xJlj cL jb*Jl I Ja ( JS’ 

Lk.^ 4 <Lj^ 9 L^L* - t^ c> £j_^l Cj* j~*^1 <j^iJ (j- 4 a«»JI oLSlSjl 
.Lfc« L jUJl ^ IJj>- 4bli« 4 Ijla*J 5-?Jl obJlSjl jjSc5 

ja U 4^ s Lp <Ua9l>»^Jlj c^bj^l <w^«Jl obj^>Jl ^ Lji>-b CO 

oUjJaaJ iUUJl jib .ybcJlj pULU t£jjjJ> 

»Ja ^o->«j *il .(L^JI) c5jjrijJI (jJj^j-Jl i_ )^ A > t ^'J OJjJl) ( jj>«.»»^Vl jJLj> 

f(_yJj Utfji LfJ-io Ja09 oU>jJbvaJl oll.^>Jl 

. 4jji>Jl oUN! ^y> Ijl?- j&\ 

5~a t# lp cjU^Lw <u>Jl obSl£Jl o Ja oScjj ,oL-jjj Lfljl ilbA 4LJL 
^ t,$' 4 -a2^ oL-jj-aII o'i/j .oLJj^JIj 4l»j jl Lb obj^ 

«•!* Jjiwj cJaaJL .ylScJ Ljl^- ( _ ? Ip Lisb -Uj>J of 1 $JIp u^s <. l jJa±i\ 
(JaIs 4sliJi (Jaai Ujipj .4_£?li»jl I^pI^pV 4jjl>Ji oLJS/I aJLa ( _ ? Lp oU j ^»aJI 
kiiL A^ilj^JI LgjLojl*^ jl jj]azi\ <—~*Aj objjjiJl 

jr 4 |j>- Jj-V>- j-p oL> JiJj JjLo Ji Lm 4 ^j>-Vl 5-^Jl ololSCJL 

• <28) J^JI ^ Jais pjj.-i: |»J 0>- ^1 ^b^-Sn 

•^ m Ji 1 j 5 ^! J •'—sb” Jbwj jVl (*-5 obsjl iwij jAj <JiS aJI_ * 

(jXJl AjjlfcJI jbwtM 4 jJUS .La “CJLiLa (jj U jAj 4sL»<Jl olbyu 

j*J jl 4j-i53l ( J^»j iaj^laj sU>Jl ^ jjSL Ji 44_>hSj! Ija Iaj»pLj 

■ <29) ( _ s l Ub SUJJ j*j {ja ^plj . Ll. ya a. l l e Ja tjb 

j ii u 0 UI g-oli^j Lf lc. ^"-v 4 ^ I U\ » 

^J1 iillaJlj 5jLaJ! JpH <4 jjjJ1 Jj-o <2LLJtj ojLJi j£,li .»* 

.Hji-ol IjJ ^ (SLJ Ij ^Jfi <1 U»al*s. aII c-ljj ollJ 
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^a <L*aI U j£\j objpJl (y> \s>- I j»^j tb^UJI J>-b 

Jukjo .U^lj UjJI y SpJL« oUji»t« ^l-x»^b dUS .oLJjjJl 

4jL*b o!>U-lii jA iyWfci IgiSltj jblj .<wb>^» ajdJ i3>d 
( ^ 7 S0 >jj .«oUj^N|» oLJj^JI oJla Jip Jikj y-l ii> t$l ^ u^*i 
^x]| JiUaJl p-| |p- ^y> J^iNU ijL^yjl o*>b-LOJl ^j—j 01 4 jj~>JI objyJl e.i$J 

.oLsJl 1$J jyo < _ 5 J1 4jjU**JI J»p-^aJlj SjlpOl <UjU-j.S -Up O^bplOJl djjU?- 
( j-b^L>Jllp»- tj J J^' A^-UI (_5® oUjjjbU 4 -»aI jbS/l 4 Jl\p j$\ 01 ®jb*J 

l-^. i oLwpSlI aJl»j3j U I Oaj .Lg^ Jj'- J o^ApliJl a 3 a djj-b*j 

objprjl |>-b>» .:■ tiijJjyrJl oUlLjl y t(JlioJl (Jtr* - (_yb- (,4~~-L-Vl 4p-Ul ^jA 

N oUjjjVl Ujl .AjjJuj 0pU<aJl ^IpU ^1 (^iJO OpajJI 

&S-J** Uuj l$bUj Uuj tlffcjoAO ^p> IfrbO olljyJl ^ L * 3 

." j^A c. 1 ari l y* SJL Bjiaj SJb j^b d-J-b-tj tb^bcjl J>-li .4-ib o .yjl Oj^pIaJI 

;,s>l?«Jl plSdJl ^jJJ SiL^Nb .4Ab?*»*Jl oLajjjSfl {ja I-U>- y^Jl S-ipl—«-> a-j L-o.-^ vJI 

j i^jbJl {ja AaUaJlj oLJl il dJ^bpliJI oSa tb^b*Jb 

p 4>-Jjlx*Jl ilpJl jl J*lj ‘*bLU oUjyJl ^ Z ~' A> C5* <bbJl 

obLiJl y oLa^LcJl dJuibu jbSlI 4-UJI ^ y tpJUaj j^hJI 

.frtJl obJ iLSOiJj i-lP p JS ibjl olpjl Aj^j tialp oUsliW*J 

Cjw>! Uuo te-hJl obj J!)b>-J ^ otApUJl j JaaljjJl dj-X>- A*~ij yVlj 
ya AjI j-Uj cdJUJJ -J-3 |*J L*5 i-*Al U<ajl aLJl obJ oL-Iy 

.JLxj Jb- JLixlJl JbJb- (Jj^-A jfk talpJ! AjIJj <ub JyM «luJl 

^y> iSllaJlj cJtUJl oLiiJu 4-lp 10 ^ptl—j 01 oLpJI ^^Ip Ob 
ULa Ob lO-kJl I a 3jJa*a i jl pjl a JA OSlj .jdli ^jlp 4-^J ^jUJl 

O^laj (pbat j-A-JI IJa jJiaJJ jlj-»JI ,^bp bljbJ JjjlaJl (_$-Uj1 (_jbp ejjj-oJl; y*d 

a jLipb ‘WspOj yOw ^OJI jjJaJI y J-b *^y^b 

.oiJb^Jl jpbjJujiJp- Cs“ irf"y c#® ^RkNj bLJl oUdJJ J^-l ja LlibJ 

{ _Ja Ljla J5 t^lpSil olyfc y ^pS - jL-Up- <-ij^ P 4Pp>wJl 

tijlpJl ^Js- ^pjbJb lv_—«sO iJbA aip-P 0oh tLflAJ dpL-J Ob .p-Ml 
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. 4juJl jl L Juu L^sA>u ^*1 ^i9 L jt 

jjP 4*-Ja)lj SL>J! ^ J5u i\j>jjJj ijitlJ *L>Jl jS' AjuJajlj j$\yj 

0 £ ** 

O Jj0 jjlij JjljXa Jj1*j IS UUaJ aJUjJI aJlA C~?xJ t^jj! JJjAJ . <L?Jl 

J Cot>»j ^1 C-i aJ}I>- j ^jLjJ y>- 

•aJJI j£J ^jJ>\joj\ i 1jS>- Lw t^jl5coj J>-jj ( _ J S3 islkJl j ojLJI ^y> ^aSvj L» ^L>- 
^ ojA wJ l 4-^-Jj-Jl oU j l^aJl (1)^9 Jbjl J5jj LJj 

oLi&j .j*JjcJI oLUp JU^-I j>l»l ijjjjaJl c->ci JL>-Sfl j-p JirJ ^1 j 

: <30> jLSUt. 

4 a£IJxaJ) 5 ^ 1 -w 11 ^jLfl a JI J'bLi. (^h 0 JjJa JJU ^JLVa ^xual 0 

4jAjJ 1 Col£ • j-^1 ^a olSlil jS Lajj JUJJI j^o jjj&U 

|L^jufij ^ic 4 . 1 a.,flI aaIJ 4 flLiaJ!j OjLoil olfliJj ^Ij^iiuL 4 jjjj 4 aiulaJI 4 uLlu^JI 
OJJ^jj <<UolaJ1 j^Joj ‘ jjjla. jj)kl.H Jaii 6jjU 

jjjlj) c) U fc j)>H j j>k“i ilj P^-iuJI Jxl tlaj^=kj ct® 4j>sJJL l^SjSlj 

»—5 4ii ^j5w> < 4 j)ja]I 1 c. 1 q ^ju^l ji (oLxi>l5UI dj_^ [^ d u A 

Sj£oaJ1 JLsJJI 4-l^aJj J£j jkJJ -d Qj-V ~> js\jQ r. ,_. .i.\ dk..l... / S j 

6JA '(jdjJI LkA | jJJU U jjbj »»> .‘«Ltl5"ll 

4-LxujI4 5J 5 % j LkA \ VC-AA Jd^l JO HJ jJ-kl Jxi>. k t jll I C^ l Ul ,.. l 

.aSjLcJI Ctla^lalJ ^£.^111 j j k" I lj c .j ,»\ll 

^ Jl CjUCjw?I t cr 4 - ^^ JJj-aj ijLual^L 

jy^i cJL^3 ^Jl 4 j^>kJ| oUbJ^Jl 

.4^>rJl jjp d«..L>H dk.^i)IjjjLc* 


SL o JI 

ii _> «• . 

C) jI ^^j ii^iJLo u ft L » 4-LJL^ oL>JI ^1 ^>1 jjJij 

^ < -^' j ik'i J 

ol~>Jl {j* ^-l^j'Vl oJjb ^jS tolilolJLJl •“ 

0jLlpL) jUS jy~Ai p-~ij JS?* iLL»i« Aj y^p* - AjJUa-J OjUL»JS- 

.olft SLaJl Ji^ iijlJUJl J^yi ^JUJ 
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SLsJl jl JljSSlIj 3jjl! SLsdl OU t -aSj y>j y\ V y^> 

l$ji Uw>Ij JL* .l$J ,^*1*11 (J ‘£->* 3,8 y> 5 >* J 

jUu 4,6 JL* cJiLu y >jSfl jl • Js'iJl 3,4 

c5^ t 5 S '-*c^'j ^Ij j-Jl jj s -r* 4 <j^ (^ 

Njt oSL>Jl c~Jl£ ISI L> y>- <-2 j*j *i! y*> t J*-JL • *oLsJl jyb 
4ji (_$l y'\ jlSL y LJJ£ |_^1 c-lijl J3 OjI 5 lil L jl y>j^\ 

y» tiyu *if toj£Jl y y>-\ jl&» iyj SL>Jl C)l jJ -t $y^ t y» A »' 

J5wj c.j£sj Ji 5 SLpJI JaJ tiUi j*-p jj .ii>^>-» -aS ji ,jjl jl t<-lUi \L>S>- 

OoL^Jl jl ^y-y*Jl y jJ-jj t3j£~*Jl y »jSlI «-9j£» -V>- *A~r 

.U,*jS JlpISUL* 

*^ Jais jjJb- Ji lift jl£ ISJ U M t^jSfl ^ Oj^ oL>Jl ji 

oljjJI jl£ lil t»»Jyu M UJ^s t^-jUJl y (j-pjSll c~Uo sL>Jl ji .oO^-lj 

^ --13-* l^t jJLJ iJUJl sLoJl £-1 jjl J5 jSlj .Uflji Jai* SJ>-lj 5 yi It-jb-SlI 

j a _ab^. oL>- ^l_pi t$i ji y J j^® tlo>-lj \S y ~-* LoL^ 

.JUJI oijJl J^j jJ frLtfuJl cJ-pj ji y>J^\ t oLij «b 
JLjuJI sL>Ji ^1jji f-UJ ( _ # ^i Uj ««\r^ (^ '•ySf^ a j4*^ 

.j_*Jl ^JuJl 'Js- (J-oSlI y »*yry “j- 6 

.JbljlJl ^j>Jl yS- -XicJl y iLSXkP li-S 'j£ SLsJl jy)e> J~- OS <L>J 

tisliaJlj feUJl oliiJu j»jb C-pxJj . d^y » 3iLp <uL«a}I # ^P (_>LkiJ 

olbjs- JjJ t^jpU-i^M <3 j)\j '•(J^ 3»Li^Jlj t ( _ r ~*-lJI *yJ» Jl« 

g. l-/->3l l ya cJLs 0J objJ>«Jl #JLA tLdljlj J3 JjI yJ> o_Li*» 

c-5jLi oS y cW ‘ilr 4 ^' t/® 

,oL>*Jl jy$» ttlUj ^ 

^»^m><JI i y jJl Ailla^i 3 jjy? JjLJI ^UJl iyj 0 j£j ji <y>H 

JLsrjj jjSo jJ SL>Jl Ajjj yk Jl iallaJlJ 3ilJl oUsOj jSl tSL>Jj 

SL>JI frliJ I Jj>- 3j0>- pL»JI y\y j^s t j^l y^~j 

t JjLJI p^UJI y y£j Lj JjJ <• JJi ,^1 '-®U <HJ ■ J 
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SjI y *.Jl <L>-ji oLlij £til5 j^U s jjj-a)L l$J (1)15 colia.^ojj jjta 

Oji SjI J >Jl y» ijfS AyS AjS/ 4£jUJl ijdjddJl oliadJl 

(d)L>-ji ‘—iij-Jl IdA ^jIj .ejlj^Jl A>-jd ^ jj«5 i_^-Ua 8 f-liSjl 

IJjJj>- Ij. /iji I.1 a .Sj^^Jl sLsJl »-li Ja odpU* o j£j Ji i#Us j» .,A j 

t#* sLsJl 0141871 ^»Ul ^ ‘(jijjb jJjliJ ^jdl JjuJIj .o^JL 

. (:32) ld>- 4^b»- JsjjJli Oaxj ® AisU 8 j*k+& <Sy^ 
jSy jl 4<uJL>- ^jA) oQa-^wJl y olw eLs-Jl jU ^IsJl ^y ^pJVl 

JJlj) Sj^L^oJl oUsu>t«Jlj l ^a[&d\ jl! dJ I d>- <jL1v« <u>JI Ul>UJl y ^^JLSnJ l ^JLJl 
015 SdSl^Jl Ij!A>JI y £ti«Jl y ^ .(iwJLoJl CjUaj>w*Jl y jl5 «UjJ 

»j-A CjytS di IsLIaJl CjUjLj iL&jj-^i> J^l>- Ja->wJl f-LJi yc- |jb>- ■ n 1 ~-L . 


w»U- 4odA AaUaJl oldlJ o jjlaj 4(j^_)ll jjy^> -&y& j^Jl ,_yLp e j£L *Jl LliUJl 

jlJi^40i>wst di aLaJl CJ15 4 jlSS^aj .y >jVl ^1 jUxJl y eL>Jl JLiol Ji*j 
LliUJl U jAj JjL»j yy kj L§Iplkd«l y jlSj jjiSj 8 y j£\ ;cJ^Jl 

.ilaJl y li>- ioUo cJl5 ^yUl &JI jJUU y 
jJU# SUJI ildJ ^UJl cJjJl y OjS- y y^ jdjUr~lt eylp o^H 

jl LgIpUaX^.1 y jl5 ^1 tU_pt oUjJ>J ^yli J^JSJ ^ jJSC j jAj jU^JI 

» *" "*5* 

IJa U^15^ jUi ^ L*j 4<w^» o^ApIIj oLajJLn^Jl 

jt-^dJ ^yUl iJ^Vl jj-i <^ c ’ ®<us- Jjl dS UjJl objj>J 

{y> j£>S\jj bL>J| Jl^il J5 ^ oSyry* j^ll lj^11 jl __^ill edA 

(_y i ^ j t4»**iL^»S/l <5bj oUJ t£^>~\ jl tjlU ^Jl oLsiij .4 a1i>>i^JI 

4lUaJl ejldfrlj J? <Udiiiji 4(ATP k_J eilp ojUol>-l j*Xi) oLL*i^iJl 

• <33 V^I 

tldJ jL SlpJj c~>wkwn ^yUl isUaJI_j a-sUJl oUiJJ c^ ul ds oUo^mJI JjJ 
cJl5 5JjUJI 8yLajl jV t^j5Ul Ifd jl5 ^Ij 4 _^«Jl cdj»J ^1 Jl>U- k*e >\>-j 


J=^4> dil^a ^yl®' / jjj 4edA LuU ^y ys>~ * .I jsdi Id~ali di 

1*«jj ,f-\iyM <d»-dl j«-j 8«-ljj^*> dSlj^aB Lg.>lp jjllajj .>djUa^>c^»Jl y ^ilj^Jl y» 
Uj 48^«*J| eL?«Jl ^ylp (.li^>U aJISUI SiUaJl ya JS L> JUj l$!li 4 jjljj^ 
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olsliS c4joJL?xJl x 10 —4 50 j^i 

£lyl jl y£+*\ ^jIp aIssUmJJ Jlaj Lo jA j /ol j -4 10 Ja« J-A> e^S 

4 «jJkJl i)>~. : as UaJl» 2005 f U ^ . <34) lfclp tr 11 4^' 5 W^' 
fUaJ» 1 Jla> J ji\ AsUaJI |»UaJ FrankNiele JJ dUly ^JUJI ^L~j 

j»U jj Eugene Canaan jljtf (j~rjt W^jc^' 

.-. 1 <M .. ^ ^ oJsbj Ji I 4 LJ«/LJI sLsJl jl 2005 |»U ^ William Martin 
a j.i t ,s>\ \ oIpUaJI y* 5sI.Xp1 l y*> . jLls AisljJl Jsl^»-L! ^L~« oIS a*pIas 

UjJl JjJ iliyij L jl>Jl j*a«a- J^*d O* 

j»L~Jl oli 0 Ij.Aa«JI .Jp-liJI ^ ol^j Js 

jS\ oil o_ja- OA-ljl cLU-Lj 1 1 ■ j IJ a-w » * ■ l iy a «X5 eJlA A«pIaaJI OiISvjLJI 

0 jjt^p ^JIas Ojjil jJ L$JjJ teL>Jl> AiJuJl ^sIaaJI eJA OasJj LaJiPj / 363 IJa*j 
IjaJ JjJj .olJuJJlj oLJj j-JI (f> aaJaj A^Ut* Oj15 I 4 U ^Ij oUa->fcJl ^ 
jJJi ^jj -SLa- J-5 y jjs y* olji«~Jl y» o ^O ol -*s a-A^aII 0 Ja ji 

ywaJl a*JL apIaaJI oJl^J tJais SJa-Ij ly> £-IaO <^>^>- l*i* t)l ^ 

AlaA-j\>9 ^y> A.J'ill eJlA ^-IjSsN iw - -..- ' lJ .A«A- AjAa- Jji ^t~yAi 

lAjlXJl Lj-XSsJl : j J la~l 1 4~~oj W~A oIp_jaA«A il jlij aJA LaLI ,_j9 Aji 

lo 4V*4 j oUT ^ iJV hj1S"_j taljjl a-a-aa- aJaJIj aJaJI o-La-jj 

to j$£> JL 3 0 jSoJl sLaJI jjl JaJj .AAJb»»A UjJJ IgA-Lo^-l JIaL^Ia- a-4^1 

.^jU a-M jjlaj L» J&J tA-^lii- A^Ia- A-ApI Oji ^ jl Ui jjJ ^ tj*-> 

JjiJ AdUaJl 0 U 9 JU O-vtOl ajUJl bLaJI j_^1» 

^L^aXal ^ ojJo Ji aJUjJI bJa JaJ jjy*i3 .JicJl ya ^jIp! oljO 
aJT a^SLJI bLaJI Ojji» tiAOj aiaij -CPj .j^Iao} 

SLaJI ^Ijjl J5 a1*x» U jAj y* J*la J5^-io iilkllj SaUJl ^l^ aO-U oam—< 

i U^tj j£\ Jiiu ^jJlp Jj-aaJI jl tl— p-j 'll /jao Ua jl5* .^aI^JI ojjJI 

i^---- ( ^jP «■ jaJI (Je-Lo tjL^jl yAJ I *j~S IJ^A-j tAsllaJlj ajLjl y» AoL*S 
J^Ia- AjI jA AIa I >jg j ^bSJo'ill . jJJJJ Aa« 0 *—AS|t-l bLaJI ji 
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AJasl^oJJ La ojJsJl (j-« aJ l^aJU IS 1 j>*j> jjiaj jl aLxJJ Jl> N d)l? tlftjJi 
4jj~>dl aJ^I Ala j^5bJ La ^ 4_Jl k_jjj . 4^>- l j - '>■ 

*-ull i3j^ coUJl jjl? IS) U j^l ^J >\_pi Vj . < 37 > iJ^* mJI IJi^J 

d)l? lil La j\ t(t_?l^jj-ft (J-^) Ala yia 'll l^al jl? tA«~all<Jl 

• A>*>-^a jS- A3bL<aa _^JU 4j>cll 

tli ^j^j^Jl oljl><xil J >Ls“ tibj^is <_jJl ^Lal ji?Sfl aJ 1 j^objJl 
L>UJI ol-b ^Jl IjlSju jiS"^I olia^»Jl Jjl>- aSU» LjiJ»*. -^~ al 

j*JaA*J Jj4>mj ^ C~ii-Ljl ^^Jlj tAilis jjJ> ^a la*I l$jlb ^ A~>JI 

(OljJ—Jl oljLla SL>JJ i S3 jlj pj ^yjl ala.*.’.St 1 A^t-ljj . Cblli j>«Jl oJLft 

j«J (jl ti_Jpl ^j?Lal AsliaJlj A«l*Jl Ajjj>*J| iH>11p^>J| oJlA ( Jl«J ^yjiJJl j*?ljJl 
• <38) (y*^' cJ^il ^jJI £l_^i t J? j^i 

!^j3 e-lbj_~Jl jjljJU I j^ w |JL>- A~*^>*-aJl AiJl Li>- iH>jj oLa»«J| ijl jj 
ttiliJU AshL^jj . LlLkJ ajIjUI ^ v-ij^iaJl ®JLa £a C~al£> Ji jjl t .L..>^J 1 
/jkL ®jlAa^liJl iilkil l jP LaL»j aJLa^wo ooL>Jl 0j£*> (l)i «—~>«j 
A» A . ? oL>Jl vl^aAxj JJj^. '-iiJ'S J*-PJj d/“ C-iliail 

J$£i\ {jA A-^i p\\j to jZS ijjiaj ^jA AsllaJl ^-1 J >£~>I 

Ljibj-P ^jA oU?xJl ^ ...tt. w .ll J.. /}> - Jj>-J LboJJO ^jA tt..»..~^Jl 

jL»«jl 4^? Lol .{£J>*i I O^LiJlj A««jLjlj tolia^oujl LgJ oliJ^jl 

.^jJlxll ( J_^ZaJ| ^j3 -lJLjLJ v_9 yA La IJLgi t^L>w APJ>J| oJLgJ 3L>J| 
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(_j-u-4 Li*iJ 1 I 


i £ 

JUuuLll h" <>T1 ^lU-ti 


. AisllaJI^ 5Lu>JI 

Sjj^oj fljLxpL boUJl 40 oljLl* ol~>Jl .>Jb 

Jiaa illlA OJl5 tAjlxJl ^3 . i~j_^S3lJ 4—5^531 L^U; £* ^ 5 * tsf- 

^«l_j Jl ^>a^Jl j -P oLa*JI 0>^~*j ol ibJUi 1 *-Pj_j . ol~>Jl *da™j 

[ t 2 4j^gJ>wJl O’bil^Jl 0j~S iljUtl O*^*qJOI b+J._ 1 ^ ,4*>-jJ _^JI ^1 ^*^4 

4—a->- A ~ , a ... i oL>JI jU ijl . j^giajl Ijlinj ^i5l ol—PxJl £-1 jji UjJ o!Jj 

APjJl Oj 15 tSUJI JLaxj iU- \2~2ja l jJ>\Jt>u\ ^yll Oil 4*5w» ( _ r i>ljil ii»lji>-l 
4*Jb «UpxJl £l t j~> o~>-jl<u?*Jl obi 1531 aJL^-U j>u Jj^iaJl ^^Ip 

. ( 1 ) JL4»dl oJjlj^o £-1 ^>1 ^J ilaLvJl 

<JLmtJl -Ui2>Jl SL>jLi ^5S/I JLibcJi ^ja-J zj 4oL>J| iaJbO o». : lall ^^Lp 

^lok-^p'ill Oli t^ylUlbj .Laji iill 9 ^jpUJl JUa>Jl iJuk AjU^j 0>l5j .isUaJlj oiLJJ 

V - J L .oLp-JI o j gb Ol Ijji >— •■».L Iju jJsjoJ! ^Ioj *«_iJl5o oJI_^j 

^*aL o^l^3l ULa to*l«—5l_^S3l j j-p ^^ 1 ^1 

IjJLrJ JS\ oL>- ^Ijjl jj^e jU t<iUi £» .A-lpli; aJUsj eiU XuasxJ L^jS/ 

. 1 *L*j ^Jlp J^s^ 2 >cJl «.«■ > • c 1 ~<uaJL^J 1 I»Lgj qJJLj JLujjI 

.aJLp ^3L>» ^51 ^ I ~ ~ll~~l ~l J J*' 


119 



L> jjkj yS/l j-j j~S (_5JU «.U jjJ j tijUjJl oIa c~$>u!j 

cJlS 1 1 JliJl J-.— p .duos' ^So jJ Uj tylSlUlj *1<LU loU <1)15 U xx*j ^ 
UL*»a^I 1^^Lp ol5 J^-IL; 5 jili ax** ji jJU 540 _^>u -i— 4 ,_yl' #o5x«Jt oUlj~>Jl 

OjjL>«J| LftOi*J aaLSo <1)1 iljli« tLg...., ai l j& ^UaJlj \*qx~>jA> 

. aJLp J <Lsl5 <o~>15 

(LaOaxJ ajLojU AaUaJl j oiLJl ^jA j L« ^^^Lp a^aSM <1)^Ij 

AsLsNL oJla SiUaJlj oiLJI oliioJ i_?^ ^_^sAsUl (3^* ^jl oLsUl <W23 oJL»1ju 

4^>Jt obsl^il A3 It J a^Lfl jwLs^a ^waJ 'Jl 5jjl>fc4 £• 

.}jjif- Xa Jjuillj I 4 X 0 Ji>»UI (WJ #_r*-lU ®OjJj>- eOA jiaiil a$?-j j-X*J N j .^j>^\ 
AilkJl oUiOj <1)1«tUL>-l I^JILaj Ulo>«x—<1 (Ji<»J ( _ J Ul o>bb*Jl o j.* J5j 

. <2) j-SI oi*J ^ 6 -jOaI 4 olyuw» (wJlju £-*» Lr S’jUo)^>- ajX>~ ^ SjUI J*>1>- 


^y>- j-J! jjiaUl <1)15 ilJL>- AkdJ AjIJIj Jl*j UjLj <_50Jl jjLJl 

^olbj .(oSlI JJ) AU- jLU 3,5 j>J Xa o j£> Sa SL>Jl J*Jj -£jl~*^ 
^51 ^Ua-Ij .oJLoaa L^b»- <JjI C~i \aXS- lOSlI J«3 4Xa jLIa 2 i _ J X>- A la . —; 

<.ij~S a>-jOj jLdiNl ^ oJLa*-<JI aoJI obSl£Jl loJ ol i— jLUa 1,5 

oi ij>-j-Jl 1 1 iOp jl jXo toijJl dJUi Xaj .*Xa <1)jU» 540 j>*j Sx> 

4}'%z- oOjIj; tS-Ulj t(jj*Z Jl aLs-IjU • (3) ap j —» 

•^a 1 aoaUI oljLg^Jlj jlSLJl ^IopI 

<l^j i5jdJl 0>jlUlj !y 4i'y '•'jo t^y^o^' V- r ~- " o 

jJixxJl \iAAas- cJlS "j .jJUcdl oUL»j> eijZj cJl5 U^J5 <1)1 ii Ju>~ ^ a^Ip 

AjL»j»- AiUia^llj AiUaJl j oUl {jA yj&i t» X*A>u A>-J-UU »OA 

iAjb j^-aJ oiU[ oJlA jJlcM aJa»p ^ dl5j .^UJl OicJl 

jl) f-UilAJ yjA^JJ yujb aJl*p cao jlao U aaJca aa!5j <!)jlyU 

^jJ a !..<?,a» ll ,y» J5 a-1a-*JI #oa J^ajj •^<y'j-~ * -" 

La it>L~j jA ^y>-ji jJl O^i .Ajl^Jl j-P AjjlSUl Lgjljl^aj 

L<o~j <.o^Iao~u! tAdlUl aJUJI ^ .V ^1 t^l>w U» yj~~? <315 

.JjSii^uji jju. 
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} JJ a 0 f, 

iJl* JLoJj i_aX^x3i (*-*i jt-* 


y£>*i '*4*'° J*J 4 (_s* ‘^4*'® y sj-lpt —aj jU-J^ <jSb.>* 

i^L>Jl j-p Ax-Ja)! . l4) JJLdl y >i-»«JJ A~»l*jl jci ^*“i 

»-a.J>o y- UIp Lbl •*L~>uj Lx-i <.y jl>*Jl ^JLJl £» k-a-ScJl ^1 oL>Jl £|_^' J5 ^yJ 


»_jjjiall ol^JcJ twiLSoJl <JjJl>o t«L>JJ a^jJL .If— a> (_,* t _ s >-jL«Jl j*JL"Jl 

.aJ|jJLp jjP jL«x~-I a-JLp J*>L- y 


<_£^JUI ^jbJlj ^_P^1 jj\a^\ y> J5 v-i-uaJl toJjs> jjudl oLUp j£J 

jbpB jJ»j (Jjd' ,J* yr^jr)^ jjkJl ^yuj .^Uu> oUL 

L^UJlj £j! y ^Uil! pLdl Lw olbj*- y «hardware 

oj& t t5-uJ> (Jip j ^software oL >^>y a^a J& UIp jj£>j twa^l 

SitJl y y&J L . 1 ./!> LJUs t^ljjl JjJaJI 9.XA oLL»*J 

j^eu i^UL j .,j^UJl JJbcJl ^Js- AJiaUi^Jij jJlicJlj *IL1S yy.jj ^rAiJl Aallailj 
. a1}L»ia > I oLpjj 0>jUl j yrj^jr^^ o* 

a*j>- j J y oL jJLka 2y? 3 iol^aj '..<a^l l-ba CaL ^ 1a>*-II j j ib 2y*-±J 


jaJyi Ua^j iJiSlI ^ o^y y t-uLiJj ^ 

A->- jlj?> ^L*-! y £^x5' Oj&i . AiUaJlj oiUjl j»lA>C--b 

^yfi ,oL jjJ>i\ aJuaJ U Ij^j , i j&[£*i\ LajJljJ ^Ja-I y> <Sj*~\ 
oUjLt«Jl sJLa .iiwxJi LtAiJl ^ i^UJl V'j.P' 

aJ>J| ojJLi tlf—i; 0-bOA- <Jj^\ 4 cr^^' 

aJjL>ilA ^ il)_j5cj .Ia-Iaaj Jp AJasU^ttJl ^ylp 

l»l 4 a>JI oLolSdlj .2yi] j fi a^ J ' jz*~i asUsj SiL j-L<a» 


Lf*^_ i rAJ ,_^l l4r>« a«>JI oUjL^JI oljJl jl 

,A»jaJI OlSv-lSsj ^a i»_«SSw jl 

^1 ^:i ^ JLi tiiiJjJ b^y>j . s$\ »)eteiA \^*j} jr&\ JaaJI 

^-•■^■ll j j| y> ( J5 5JL- y* lIUj Oj&j -iSj .l-L" aL o-b> I-Va*J _^Sll oLaJI 
LtJ yjl £J jlxJl JL Aha <.yr j>jjJl <5>\ -Ail ‘AiUi Jl vJL^j .aU>o» ^ 

J5^JL- j^x-mJI jj4iaJl y>- .A. A . jJai l AtJl y «jL- oI^Lj 
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jjlaJl jl? tiLjiaJl e.Lgjj Jl jj (_jJl AiLb^fb oJjJj>- ^ylt^-Sf 

^Js- y> sLsJI cJlS 1 Ulb JpU» SJU- ^ a^S - j£i I a^oj ^jl yJl 

l*o> AslbJlj ioUl ^l^iCoil oLsJl £-1yl ^h><J 4 jfiiijjj ^gLj ^$3 

‘cS>^ j-!^ 3 I U*iJ .J*jb ^-LJ Lfl 

S«»i ya Ig^dlbj L$bL> ^yXJl A»>J| ololSUl ya a j~S iljlpl ojjj^aJL JltA 

olkJlj SiUl JS 1 toljloj Aj^f>t4 OLois’ Lf-Ul ^ ,_yAj 4 ( y<l>-SM oJa ^tjjOj .AjS- 

(_S* Ailbib ijj£ (eLsJI) ojisxjl AiiL5o*Jl ^la’l l jl 4 ^ j>-\ ojlou .cL>Jl aJL) 

. (a-sJI jS* A »..bi l) ajl£za jjp aJlAata |Jao AjlgjJl 

, -i£jr * m l ®jb*j 4ili* olilts’ jJy IjLaju A~>Jl cjIoLSUI 

AJao-ljj iJj\yj> aSUsj ail* oUi-Ju ^»|JL>Co»l js%j *>L» ( y>-jjbJl £_J> jj 
£•* 1 s^i l^jl**-* ^-A*! l» jAj 4aU>Jl £lyt yo *y»- 

(_s«*s <—Lb jl .L*j~®Jo oUa-dl aJlA ^yti of 0j<3 ^y» j*^f A3lb^ olt CjldiJU 

l^-~A» (J>-b ( j~S’jLjJ^>- t-ij^b OOs-jl Ji 4 ^ 3*0 Ifci Uj 4CjIoISJ| aJlA Jifl jl 

aJA Ia jaSI jl Oji jjA #Ja ^JT^/I AdUaJlj oLJl CjUsJG £jj ^JaL*o jli Igj 

•^As-blo*} jJ-*o olajdl 

^br .o. i j 4jl ^«Io>lj j«Sl A3Ua CJ lilts’ OJjj ^yJl IJjL*j jt^Vl CjL;IS3I jJjAJ Leo 
ACa j CjIjXaJ SiLJl JM>- {j* j-lS3 j*S\ A3 Us oUiJG Jlj jJ aj^^s^JI ololSJl ,jAsj 

j^d t^Jli* Jlj^l ^ 1 »Xp 4 JI 1 JI Jjw« ( _ylp .^’Sjwai 

j^Jl J-ajj) ^5 / olj tiMT 10 ii lb o li ItS ^1 J^aj ji Azotobacter ^ jj^ I 

j' (*JJ>»«Jl jjl>^; t-ij^bJl eOAi ^ .(Jaii ^S /cjIj 2 ^1 iu-jlJl ^ 

J*flj laOt&J .jAJj ^ 4-Jji l» jf aaJj 20 Ljjj 4 jSjo U ^--L A-i; 

b 4 —aj j AlSll ^UJl eJLinI ( _ s JLff- iaii JaiUu N Aj^i 4t2JJi 

jj^oo lo l:t;:.^ l aJIp Ailbj ^^a^Vl IUa JJLa j^i 4A>-b«Jl o jJl>mJI jjl^«JU 
CjIoISDI bUa jjta ^ylp jjSo 4lftij^-j 4->ipl <J^l>-J . 0 J~j3i AC^j CjI j3 ^yi JaA3 aJI 
aJ a jl 4£fcbljJl ^yi .AjJjJ^ta jlJI AilkJL iljul 0 -IpLo»j v_3IJaVI JjtSrJ j* 

y~»~^3*Jl Oj£j ICo 4 ( j^«j La £yo»U A3 lb! I Uo3>«J j_y^3 eJjca Aj ^ g-»- /> ll 0 I 0 L 

.IJLs- 
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jQ.JrJ ^yAj f-li 4-s«-jl_^«l 1 _ # 1 p t j^sjuj 

l,j.K j 1 43 Li? ^yj>u t iaS jl^l>l ^1 SiU^^/U i^LUaiL jiX w i jlJu! <jL>./?! oN jl>*>» 
t^JaJL tyLJI Jjo w_-sL>Jl I Ja {y> .4-*4»t« ^ilj^ (_s® j 3 *’! oLSC» ^ j 
^»Jaj Jlj Js^jJI 1 $^ Lw jjr* 9 -^J 

iiUail j eiUJi Ji jso jLi t, f j£d\ 44->Jl jS- 4x-Jall ^j ,4l5U» 

4-s*jl jU*\ Js-N iSUaJlj SjUJI ,jij>^ 01 J-^JJ -l*^ l^ia>-%> pJs j*J ®Aa 

LJJP 4lsJj .oJlojoj tjL^j ^Jxi ^ ia .^ljp ^-AsOl 4 s-j t _ # ip (_ 5 *_? tSJ-jJ'S*' 

4 sw»ij APjJl 0 -Xa JiUj .IJlitsJ jiSI Lay! O^i tljiu aL^Jl 

Oj_^aJ IjlScjl IajL^L »Ju> Jl (*-kj J?~& ,J^-HJ •UrfSbl ij-iJl ^jjL cS* 

^ a Lr *.a j*£” 43Us^ 03 U O 3 L 43 JG .-. l 5^AjjJ^s- 

^.•-»I L» _j*J c^jlpl 43 Us 0 e-\JtS J>tj 4Pjj iillA C-jl5 4l*i t^.yS-jJj-Jl j^iadl (J^Ls- 
^^IpI 4jjI lj>- 1 £~»Lj 3 £3ji LIaJj -4—4j 3 jlj^ilj ji5l Ji*j ^1 

^pjJ iiiSfl jiu iJL*j .SjiU 3jl jaJI 4-3 Csw>i t-Sj^ ^ j£w 
oUU5 jsw OjjlaJ J3 nJliuJl J-- ^ 01 J*4i -4--tf«*X a 

oL-ljjUl {y> 1jl>- j2 &.Jl ot 4j^i tiiiS . ( _ r ibxU 4s«-i >>■ 4 c^*Up3 

jS/l L j>- i_*i5 Ji Lji* Ul ot jJuj N t O .< iU>- ^1jjV SilkJl o«-U5’ J y>- UjUul j*J 
aJLa SJULlil jlaJl 4 ^>-j i j^jj .oUsJl J^Ui- SSUail e*l j& J_p- U ?*^ 1 ^Ulsw 

* ^«UJl 0 jiJl o>j i^Jaj JL 3 4jjIjs*JI I^-^Uj-UI Urflj3 oi Ui^p lil (UUajJI 

^jA -i»«j La 4 JI O^J •j£>& 

i J ) 1-v^ J 3 4 ^>J| 4 - ji‘^1 ^Cll JjU t43Us oc-LiiS jpu 4i »l3 «*Jl 4P^lJl 4Si-Xij 

LUjL5U L-oL->Ljl 4---jjJl i*Jl*JU 4 —»lj3 cJjlS iJLaJI J-~-> ^jIp .4UU-« Mjis- 
^^1 U.^- 4 , jj, i2008 o yLi Anastassia Makarieva 

oJla jl {j* .iaJLiwJl ^l^-Sfl ^jA 3000 jscJ (UJUJl 43lkJl olili?) A^ix-Jl 
lisws 1020 tjiJbUJ IabU-s-I 01 jjl ol pi-j tJaAS oly> £jl CsoM-U-Jl 
L o . ' - J . ; /olj 1) (J^l 4i^>l jJj l^»L5 (j5l^ 015 J -Laj- 51 ,^1 lA^i-^sl ( j»* 

oLjISUI (_jjJ ( _ j u3jS/I szj'^Juia twJiP-1 oN_j Z 4 -^^J 4) U_ ;; xSUJl _^a 015 

'jJiA J-L>u" iibA 0^5o Ji 4 JI 0jif-UM I tiLSCJU ^ /olj 10j 1 ^ c-*is«j 
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jr** <u-4Jl oIa {j* obJlSJl JjJ j .JUaJl I jus ^ 

*U j olj 2 «jill jjliJ ia-wjX*j ijJLJl oi 44la>-^L»JL ^jJtsJl ^ .^*—-JS/1 ( _ y A 


*—JIpI 




AjL 




*—4jjaJ j*jj) UL*J (jUaJl I jus 4_ e..AZ.a ^ 0 

.(ajOxJI obJlSUl 

4(JlLjl —i ^yif’ «iA*J 4^l>Jl jAj t 4 J « t\i£ ^yjl J J*0 ^Jl jl 

jist a i oijL—Jl J^L^ol ^ (j^S^U iJUJl ioi! 

l»!jj>Oxl 4 jj^>«u<J! objl^Jl ioJjsJ Ujclp jJjU-s os ja oLSjjJLJ 

.ijoJl olijj»Jl ^ 4>iiUaJLl ^Sll JtAio-^U ( j 5 > fc —^Sfl 

j! C^l^l ^ . (,0> (UJ& JA JbJLj) uiy p\ 13 UJT siUi 

ciUjjJ tUil 43Us «—ilSo l^^Ltl 43 U 9 3*1 iS 'Js- J ya ><11 tfjjjjli\ 4 J-SS/I JLa*UI 

.ij^>Jl 0 Ja ^JjuJ IJl>- Jli 

oUaJl ^Js- 0 J~£ 4>- jjj 4j)| J JO ^Jl (^JUl JlicJl jl—4 JUOo J 

Joseph jOU ojjj>- ^jSo j^Nl tt—JUJI I jus ^y >. Us.t..rt>- ^^xil 

v— ti:> -^' ^LfcJi j* ir*y Cjti ojy^jj Tainter 
49 UaU il-llol ^ iL*t P -L^lxJi LOjj .iiUal) ^a 4 >wJl 

44 ——j 4] ^ ^. — ,* Lft.t ■ /?•> - ^Svoj Sj SjA 43 Us i jjA AjUaJJ ^yJUl *—^Jl J~M li>-l—Jl 
4 _- Uo viUXj 44 -JIp i >-jjj \*£jA 4 sUaJl jJ— a ^J Lf a . 4 > oJl 4 _—»S 3 l Oj£j *i/ LOj 

UjIp (jU 43UalJ ^yJUl 4_—SJJ 4—~Jl) C{_g J&-] ejU *4 .4)^Uc—>N JL^»J| ^y» JU^jJi 

.43U1U jjuaisoJl -SJl 4Jl>- ^y* ( j—^jJl U ' - ; sU—.J liiJjLaiX*-^/! 

ji Ua^J jJsT-Ja ^jIp 4 *>Jl obl5Ul J—a>J j! 2 j >* a.jj . J a — —» ^jUI ^»Ul JaO)l 

«Ai*j oL j . Z— .4 ^1 L^lSv^j tojS^ jaJI 4 *UaU j<JI _SJl 

~‘J yu o! 4jS«Jl Obl5jl ^ylP 0 j£j iOjZl Jl*j .|JU>- 4 JLjjs oJu <—43j^JI ljus ^ N 

alSjj wiLaa- (y ji5l 4_4 Kj [a jAj —S' olij clj-S 'J JS! 4 sU> JtAxu-l 

IJa j_ 5^" (^-Jl -laxJl t^y^A 

lyrjijz Jl ^l>U)I ^ J? Ja*Jl 

0 Ja OU> *—U J j 4>s»l'jl 4 4 !^—j J AaJj^a 4JL^P IjLaxj ^iS I ^| ^,! J U J^SCi jJ 

tia43 jiU J^Lio 4 U ^JJl J 4lg—>aj oLsJl jj^ls •-laai ULs-I olj-*Jl 
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jl j-Uj .l3h£~»l tt-jb- jlS iJiu jitS’Sfl SLpJI JJ4 Ja j^9 t!J*-lj o J» |J jj 

ji j -" ji j Uti l cj j jlj ^jxJl <mJb»>«.«Jl SjUmaJI aIaj^JI 

aaIz^la jjij ^1 oUjI^JI o ja j^i uiUi jj *^->1 ^~*Jl 1 Jp ^ 

JS ^ jpLJ tiw-L-i bauplane i»U SjjJj ^JaJ JaSi illJ>- 

j*-* 11 ^JL Jjp ^ C-ji i—S^XS'-Nl iiJlj ojLc<JI oLarJl £-1 y\ ji ( _ s Zxj I jft j .^U^-Sll 

.(»-l il^-JLa t_iii ,_£* iijZJU iIajjX t^lj) SJiaaJl ^l^-Sfl 

jpS/l ^UaJlj ji j- ; " O^LJukP- CjIJj iaJjLwJI v^^pLdlil 

VjJu c-»«ii LgJ^i vUUS cJmi Uxpj tU-S ’£ J-SLu ^ li>» 5-sJl objlSUJ 

c-LoJp- ^jlkjj .^jP I £*Ja~» ^lp J^«P <— 

i lii« Jj-IJ ^j **»- LjJl>*ji UjJLP jJaJl o JA (_ylp 

AJLJl oIaaI>mJ 1 jr*^ J*^j) (_j~^ <Sj^~ JIa*-'’ 8 ^I.I>»Xm»1 U»J-j 

^ j-iSjl l$J JLju ^i jtLu oU-L-Jl oAa J«-iJ L»jlp «(biome 

.<ulLz>mJ 1 <u>Jl cjbjl5jl 

oUl olsLJJ ( j~S jb^iy>- *_i J^-ij •I'X?- Jj^M j*Jl*Jlj 

Sa~i jlfl ii ljU-L~<i 4jJbJl ^j ^wa Zjj .OjJj^lA Ojfi j jl^ 

. <I2) 51jm ^La-I jlftijb £m~~j (JJ >-i JaI^P ji *•'ji 4<U-i ejl_pJl 
l^UJl cJjJl ^J> Jjl jJI OjjJ-»L* 0j> j j>f;~'^ ^bJl <xLi3 ils jt 

tJSjU ^yAj .UjjU- ^1 jr 4 -Li Jlji 

^9 Liui JUa, < _ylp L^lA>cI~ul L<kJ—J c ( j^ 2L)I jjjLaj tjliUJt 

j—>u J j>- iJUJl 

Jf-ta C-lai^-l ilJOl Jj&> N itLs^a oL>JI ^Ijji L^~o 

Jl 9 aL>Jl ^|^ji jj £ ji (j*J . 0 j&~~» ill>- ^9 4jJi» 

APjb ejj-A; jJjLw ^ l j~SjL^}y>- i_9 jj& t Js- AjasUx-oJl C~aiAi 

l/>UJl j^9 i<Jj£ <uJi JSw (wJUJl iia^-Jl L^UJJ Iwj 4-sJl A. « .. Ja . l l 

b^UJl jVj .£l^ llr ^ j\ oj^J Ji ^Vl v^ 1 t5*»J 

M l^j^i tf-UJI <—> UpL>«j 3 ji t^^Lp l5i*i 0% 0 

olaJaJl J5jiJ oloJpJlj Ojilb £j>S\j ij£ij tA-jiUJb 
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IjJjj JM>- {jA IgXa jJS v_jJI>u L^iJJ 4;>-jli«Jl 

iS *^l £tk«JI oSlj .*c^Jl ^b. «S/l j*~&\ ^UjJ ^jLJl jAj cl;>»Li.w 

. JlSwSfl e Sa JpoJ oSl aj^^aJI L^UJl (5 ja ^&*-o j»— j>- ^.Sl ^^Ip 

^Jlj O j£J t)l IfU-Uj t j £»j tL^>«Jl UwJJ IjjA ioiUJl t)Slj 

i jS\ olaiu *i~A i J* J^jJl y L^UJI IjlJ <1)T i i (iJUi .JicJl 
0*i/l oliljj>Jlj oLjLJl OJ# niLJjJ . Jjljia “Uibydb ®JkiA 
>*kU Jk-Jl a^-Ijj toLk~»MJl y j 5— ; Ul l ^& LgJp jZLoa N 

..sl. /i a JjajUj ioSUJI 

tijAAA aLjIj 0jXa) C~Jb 4»>J| oUlSJl jJS - CJlS j«Jl j^JaJl (Jl y» 

1$1*p*j V U jl IaSU? j oiU {jA aJjUo U y _ >u ^P ( v r ajjl ^ 

• Ijilj ^Uk)l Jj£j U-Up aJU-UII Oij'i/I jS> alili JLa* *«jiij^Jl IJLa Jl »j . <,3) JsSfl 

U^aJla U ~L>- I«XA £c^*p 1 tjjJljjp ^l i UUoNl aJU*J APt-S aLJj 

caSUJIj SaUI ja lap- I ca>- £jyVl ot jJ t*iUS p*jj -oL^Jl ^ 
(j^ 4 ,ja»IpJI j ol£ »iiJi (J*Jj .Lgj ikps-Jl ajlJI -li cJl£J 

l Cr a j}\ JJj* o»* :SJl»Jl OJIS cJa IgJUJj .1 $*pI y> Ii^L^Sfl 
j^S\ Ailiailj ojUl y ^Lis X*a » u t J5 i j£j ^J oj ttwJpt »Ux)l j»J 

IJa o^# iviAJj^ j«*Sll j\£ IaJ .jJ^IL ( j^j aJI a>-1>u 

■ jJjL>-4 ^Ixp pA Jj li| L« J j>- iJpL»«u| ftj^Jl 

3 Ljk JIj 7ij j^-i^SJI ^SUaJI 

jj^jSfl *~--SjS gia.A A«*«jS^il AtllaJl oLoiJb ytytij 

aSUJI JdJJ J5u sJa-j US UU>UJl oljLU AajjSII 

tO_jS3l ^ AjUpS/I jt^ljjl SjlJ?- C-liJ dlli sb^j jSfl AjjI jpJl 

dk^' o* AiAjUJl JaLlUJl Sjl j>- Udut Oj jAJu L w j 

.aJUJI ^ 25 _pw ^ylp AiUJl 

oLpj (jlsL Sjl 

oil ®j5^ oli^>U>-l t^\ iiL* jjSvj j*J Ajt I Jaj .iUU-a 5iliSo &yj oLSU JS ^ 

^ l*^ 1 jj • < j j;k aJlj (jlsUJl 
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{Sj>\ Oj£> 0^4 L*J$ j£«i oSj (_5—«-iJ' 

4a*-i j {y> i—> j2i\j >—A*^>Sfl jA OjSy lw tSjjLldJl ji»L«Jl 

4s>-j2 gjJu l jA 4 ~»~»-«iJl SiUaJl fjiJj ®^Wjj ij* j? 7 ^ 

Jas*- {jA frLjl oljlj j ^>jJl ^ ^ i_^£l <j^ <» 5 ^ 

^jSlI 0j-iij Lsiul <cr 5UJ! ^j 

,\'J\ \jaL\ p\ oJl^ Jtu J15sU)fU *kiJ cJtf oL-Lw. JJ 

^ IjP I^ulkaJl aJj^o 4~La p jSfl ^Jslj »jl^» a 5U» oUktf C~£'j>- 
{ j~ji]a}\ LJLp ,*UaJ«JJ (_JjljA«Jl AawJJ jIja^L jS(l 5 pi 

: <M >L US’ l^iojl: Paul Crutzen ^jjJl _/ J _*j Thomas Graedel Jj-byr 

J^La. jiLfllp * ■*'j* < C*ll yl j£Lu .J*l£ jjt JaIJI (jl jktj» 

idJj J^L»j i(jSll JiS 5i»u jlaia 2,6 4^1 3,8 ^jaj lyi ,jJjSil OJJa. .Jaija i»ilj 

•idJLaJI J'/'ja ( j A C»lj-c &JC. _>jSl ^£.1*^1 JoLui 'i ll Sjl^aJI jj-ij (jl£ 

< jiU 1 l ^lc Sjjlill imjLJI jja JAJAJ I Jsl JiUS Ijjfc j_yic.SH SjljaJI j3ijj 4 jC. gujj 

i_jSIjaj <ukia_<iJI Sj inSl I £_>iail ys JaIcJIj I I n i A i JlSlil £a 

cwojIaoa jjjil' '*'. »■« ^jUjaJI 1 1 subduction 4jjiiii 4 ^ o inl i 

jLvLa 1,3 jjJJ 2,6 jaJ {y> Cuia. iSjiliJt iujjSjJI 4la.jjsJI lJ^uu 

$ 

jiliuaJI J^o JaI&JI Jjioj 4,i SjljaJI jjijj 4^JkJjjj 4_>aUajl gjj < jSil Ja5 4lui 

4 Ij l5h j d iUi^ aII 6j-iicil ^aIoj oULS jjdj tiia JAiC ui^Laij 

gjj liil Ja. ji^SlI 4iiu jULo 1,3 _JI J^Li. (Sjl^jJI yi_j . 45^5 ^yi^jSLj JolAuJ 2 ;LaAuU 

«4jjL 5JI d m o 11 a t ii..'J li a .U .-v aH 5j^oaJJ ji-LaJl jk o^«x4i1 (jt 

" S^rn5 £A <4\j II JjLfiUtfJI C»U1 aC. 

LoJvO Aa^jUJ! 4^U-^4 

^ 70 _p«i olk>wJl JSLiJ t-oS/l klUi pjj . <,5> oliw«Jl 

ektj 13|j .koUl J53 aUJl 4^4 30 JUli ^Ja-< ^ AjLJ' 

Vj . C 1 —5) jJ^lJl 4_j4 jA \aS 14. Lu * V—JLiJl 4_y4 \pjS A™J H^UaaJI 

aj_j«4aav*il ^1 Jj CjI jUiJl *Aj 

.oLJI 
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jjJslj ojl j>- ol jOUj .17 jJ^ jI aL^is ;ljj Uj L^/Vl :(l-5) JSLiJl 
£-9 y*j oljlSJl ciU^ ^3 Uj io<1 ^v>^JL)I iillaJlj 

.oL>Jl ^Jj>-I ^j^jL jj^_3j JoJj>zj ^3 I ^1 c^gjl>&^gJl 

. (L^>lj . J^\-v2^)Jl ) 

Jtiljjl J^L^jj ^\js>\ ya ya J-Ls w\i I y i^L ojl y>- y?[Jl>vj\ 

*a* 

,4^3 45UaJlj oUJI OOUiiOj ^ip X^Iaj ^lil Ja.>c-»JI oLj>- alil> j£ JJl3 tlr^J 1 

.^jL>Jl ^ SOjIjXoJl isUaJl oliiiJj ^IO>cX~ul ^3 oL>J| olJb i'Uvjjj oijJl j 

l _>a 2 j^l ^ rla «<J ^^^Lp ^SLkJl ojljJ ol AiUaU oL>Jl ^-1 ^>OUal ^3 ^JcJl iJlft ^^^SLjuj 

jJ-L>tJl uOjO>- 4jI ^s^jI La oLS" IjI . 4i.iLs<2^JL OjOj- 4jl ^OO^oJl ^y> 

.l(pTJjlJ J*>L>- ^iUaJl oLaioJ ^xj oxulS jO^j La ^Lp SLpJI ol 

ooLiioj ^s ool_^Jdl ojj>> L^j i—a.,<go •wjU*- (*lijl ^1 p <Jj■ II Ij^*- i.. »l l \^a 
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^J^9cO«aJI AjI (Jj\ tjUjJ A>cOj .Jl^“ (^1 0 5j^-jA O-jIS” ji Ixa tAslitjS 

iJlioJl (J«~« i^jAj jl f- j**Jl -lx*- a^L-SH aJUoSII ajI^-VI 

S_jl^>JI <Ol*Jl ( j a ( j£) 4 j^L*JI ao« jl~L> 4,5 Jl (J^s- jOdl oNx** oJIS liL» 
oJlA (OilS Jjk . < jJ>j)l\ ^la—« ^Jj oJLoj A—w^ o JLjl isllaJl j Jp"li {j* 

_ls j ?^>-1 ^Jj j ^jA cjlO>Li>olj aO-UL» <oLa3JJ Cj-It- L»jj jl c4.Ja>- oLJop 

4j ljUAjI ^JlJl AdOxll 1*A2 jI OjAJ Ol ^ A^fcJl 

. j'iM /olj x 10 -4 60 >—■< ®5jLjj®j ^ aJa*»o ^ja ajI-Xj jSfl 

.|»lSjSllj a o- jj~*iil tviJLJi ‘0 ^*j N lo> ,JLj U v-Ji-l jU ctliJJ 

LjLj. AU juOj£ 

Ajj>-^J j«Jl A«--Ullj 4*>«J| Jjp AOj..tall Ojjl A^^tfjSlI ^^Ip oLx-ll JjJaj Ijj l*Xp 
O^AplitJl ojlflj aJljljJI JjSM oL.ljjdlj . Jbl JO U4*» lo . fr ^Js- 

Uj-i _^l jt^ljJl aIs^I^ ^^JOJl 0 ja)I AjIJj ^ l*jl>«jl j*J 

L>-jJj-?Jlj L>-aULp Lb oLJLiJl jo Jais .Vladimir Vernadsky 
j^/l ajjIa^JI aJL a i_3 jA .j t^-l.*Jl ^ ^3 .^Jsco o^^aII oXa 

oLpjl jjUt ^cj viUi ^>-Sflj lijJb^a jl5 0^Swjl oUJl Jjjlj cW 

4j>-^oJl ^ ^ju L»jj . ^>Jl aJLwmXo' ^ kiUi .xljia °A^° 

^1^jl ■*. act- AT LaXp lAOa (jJ~La 540 J>0 jo Ajlijl A>-jaII OjX>“J .oLsrJl AOtlit 
5L>J| ■ * 1 a*.I LaXLP ’ A* • - 0jJLo 400 jo Aijllll Aj>- jaJ| OjX^J .SJOUtaJI sL^sJl 

( J A > fc « ^jlp Aj>- j;>«Jl oLLajJl jj? OJjtj A^^l villi doj . A~jLJ| ^jJI exln^ajl 
(1)L Jjjr./j.ll ( J51j vOali ji tJllaJl (J^*^ .oL^JL ( jJ> jVI ^ r . la .a 

villj . <l7 *ioj j?A>- oJLpI_ aj aS^AaJI AjjJI tiJLdiUj ^ylp A^sIsmJIj jl t« 1^151!* 

lAjLftjJU jJUJl {jA i)j£i t»JJ .^jSlI ^cdl—< ^jlp oLsJl jdb aIOI AJtwSU Jais 
J^OmJI ^ (_gjJl ifrlaJl ^d a .. « (JaJj .^jlA-uaJl aJjXSsJ ^^Lp c _^»- OjJI Ji oL?Jl jl 
viJLJjbJ ia 5^>wjl ^tla./rll Jti toL^Jl Aja_vl jj aJLP aJosUmJI <0-«J Ajl 

ISUai t ( _ r ^jJl ^^Lp C ( Jt jj ,J*pS/I • AJ^Sj>-a ^LiMiJl aJj^j 

.SL>J1 l^>cpjj N A^»- jjp oUL»aJ u. 
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(JUJI ^*Js oijjldl »JlA {jA |*j lw ;CjLJLwJI ^ 

jSfl A >-j la43 jjJJ |*J el>Jl c)I jAj tUjJL>- \J-\j£\ iJjU'il 

• L yff[>%}\ IapUL Capj 4j« SjS vjjoJail^j o.b>-jl 

pLo A»-j3 j,.,la:T ^Qk! IJL* Of caI^-^LaJIj ajlJl>- 

tAi«* oljLLa 3 qA ji^Sl ^b-*M Ja>- jJ 4#L>JJ tSjJjjl Jl iJjLmi 

AjiajJl ojj}\ AjUJI 25 Am^j ^SJjI ajUp 0^ {y* ^jll 
IgSUJ a ujj+0 { ^ s ’ jl*«j eL»Jl d)i o j£i ^jIp iJjiiN jUs»I 

.aajJUJI aJUjJI ,y» jVl Sjj y> LU- j .ffGaia hypthesis LU- w _/»^UJl 

Vjl t^JL- pL*JI pUL ^ C-og.*t t)t y> ajT a~J> y 

jji« >Uj ^PjSfl prJfl^a pIa ^lltA Jljj V A)i 4A.fl>i.l pLjJjJI jyAi AjLS’ A3 jA~A 

^jp a3L«a iV jt -tyjS jUa>-Sl jjA aJL^JoJI A«XajJI a jXaJI aJlA 

jiw Ji* aJp pUJI J5” jlS3 jaJI Laa**J i^si ^Ai 0l£ \z*S of ji .L»L*j 4«**Ua 
u)t ^y*i l* J&J H—~»tuJl l*ajt . J~»u {y*j Jua pUiiJl ^ 


■ ;»rla..Jl ^jJLp aJL a La ^^JLp AlaiUbJJ aJISOI a ^SJL 
4 . ^ " 

Ollo_)>- £4 Zy laJCPj .j»wU A>*0o pUJI jjJJ 

cl^J Aj^^aJl A»SL a -«^ 3I lA^- a’Up ^jJJ Jj ^3 ^jlpt ^]1 pLaJl 

jJlsj I b wjJ ■ P^iA jaL CmPU C^ApbwS^ij j-^*JJ- 

L3^1 (Js^i c^** - 0 <4 bi^UJI ^ jjtSi 

Ala»L>baJl ^eC ^ Jj V ( j^jNl oib*- jt A>-jjJ |Jl>- il)Sl (pUoaJI ^ j^Jl 

o^iJl ^ M jl {y> JJLaJI iili* LJU»j .AjIp 

<5 * 

^aj .h_ 03 jJ aJLajJI a Xb jaZmj Ajj jA jJ *3 A^aa 

u—JL iJl JUJbJl Oj£jj ia.>A ^yltP Ap-LuJI ^IjaJI JS - j! Jbu tiilli 

ot .5oLk^j ^ jjgb'l ^3 TjLJ 4J>«JI ^a 

!jA pLa 4 aIa)J^' ijJJ^J ^>|J| U wipl Jpj! ^ k « Iw A J UjJpiJ 

Jj AmIaxJI a JA ( JaJ t^jAjJI jJjaj .At. la i ( j = s^jjJUgJl JLa 3 aJLaP Jjc»«j v^JLiJbj iJbJb>- 

jj> Lflji U~J CjjA (_jl^ pLaJI Jp Ala3l>baJl (_ylp OJiplwi 
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12lp U »>- U^p co«Jla oL>Jl c~ali ^Jlj caJIj aJ^p JL* 

.aLaaII J Ujl J JJ <j~»-jj-vJI vi»l jij JL~a^M J ojipU dU.Lj 
.JL«d>l Jli «L»JI Aij** £-1 jjt C^oJlxj *yj> oOpL^jj 

( j^a 5 j«j£ AL&tJ dJUJb C-bCjjj caLJIj 4j>obj| (j^j^Sl]l oljj JL>-jJlj (l)jj_^Jl 


>—■ yjPj^l • j«~3 (J'_) j *> ^* a l-j-* ^ypl cAjj^mJI oL>_)>Jl 

aLJI obj^>- jU.-Ij. ^s^Jl JLj .LoIp 1 >w* #jLipL ^a«XaJI 

^j>J1 >L L * > «j aL>JI ^jLII i«b c-jjL c*^u 

,Aj Aa—. t-a ^j^OjSfl Jlp JjaJI 0>.>w^1 (1)1 JL*J 

j~P ( j^ Aj1 j*P jj .(_£j»»JI J 5t jj$i» Jl t j**J>«>Jl c—^lj 

aUI ^JLaJ AjJIjJjaII aJu»*JI {Iaj«p j£?l c -o ^ J aJ*»JI d)S/l 

+ oJLpLm«j oL>«JI aIx^Ijj tjjj^^Jl jl ^j**aJ»JI aj*p J jj 

(Ami jLU 2 j>«i ( j^» ajIJj ajT Jp Ojisljj ,ji^jSh aUp Ji 5 d)^i caUIj 

cJui LoJUpj i£y>r <—s^Ip ^LJl J Sj-J ^jJj oL»Jl c~*^J 

JjJ cdili Jl 5 iLtf J .,jPjSfl ^k-* Jp aUJI Jp 5 lail><wJI Jp oJpL* dili 


^ oj~5 oL*£ cJLpl jl5 L$>«jjIJ ( J5 J^>- jSlI Jp Oj*^i! JIS oLj.L*Jl 

.aLoaII J t^jjLgJl jjJLgJl A^-j oJas pj (_^JL)I aUI oJLp dllJbj caUI 

< 1 > 1 ^ cLS/J p aL JL* Jlji N a :1 ^ oU^I .JU ^ 

sJla liiL«^j jl t«jdpt 


d)t ^y> Ai«*» 4,5 Jl AjSf J«i>- aJI~JI 

olji cojJJl oJLa dJi j^pjj .aSLJI 25 j>*j a~>jj <_5jil ^*> <, 1 

A ~J>jii LSLjj .oij^Jl j>«J ^-4 { JjcaIIj ,j3jSfl ^Jsmi JLjJ* c t ^pli>«J'illj J j».,<a ll 
(jjl&i jj^jS/l gj a«» Jlj^l <£jj£’ -li d-jlS* oL>Jl d)Sl dLl^ vd>-L>- cJjiiN 
JL^Sl jjjU oi^5wjl aJLuJI oIj j ^—J l ( j^ oJbxj C—*AA>- ol jl tJbj-JI a-Up JJ 

** tf 

^p i»«JLJl ^jl_pJl 5 jaU» ^ dUi JJ^j 't^j^l cJ^Jl J 

.^od.11 SSUo TJ>~ 1<J Jjjj ^Jl OjJil J^\>- ^jP jSfl JbJ Jl (^jl U CjUl Idft 

" # {f 

c jkJl J jkft {y> *kjJlj (_jUi~J| aILp oiljj Jp c^la cO ji>- Jj 0 L 9 JI JJ cl^Jlj 

. <I8) AjJ. jSfl 0j£J I JbjJ J Ua^ (-4-JJ 
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jJ-J *bl LgpJLdJ W...I cr S , y i jJ js~ ojjl» sLpJI jl o^Svs 

l*a jl sJlA AjsJ^PwJI oLpJI £l jJI JS3 <»jL£ AaSl 4 jl>- Jl aJJ ia 

J^*j jl ji«Jl ^ja 5JL*> t^^ijjl-JJl j_Jaill oJipI—<m ^^5j53l ^UaJl IJLa Jp- 
OJb- Jki IIa JjJj .Ajlp-^fl jl oIp-LLJI jJ-j Jki 4 j-»Sll t£jl j ?jIJLp 

^Jp-Ujp- ,!• ojl-jI t ,. - JI ^IjJ jl sJ la J^J jjP iL*«i-a'yi ap*o 

aaj^LJI a*pIpJI oJl*p- jJI a*pJ| obJl£Jl »Jla JaJ 4^5 yA SjLkj .L$j <w»l>Jl 

s ■ 

c • 1 .,<?♦ JLd aJUjJI JjJj . l2LaJu il*oal J o-iw Ji L^j SLpJJ aL15 j*p 
J iSlI Jp L^Jlp cJaalp- jl l$iJL*a Jl yA cj-J«p- ^jJI <LpJ| obSl^Jl «Jla J£ *LL 

4£jaJL t(_53l Ji Jip-Ij jJjJjp- v_3jJ i jj^^Pu JjJj .oIS -Ip- Jl a!J aaa 

^JLh JSvJLj jjt iwju^Jl ULa jl . y,yA'J I ^1 y^\i a-—‘JL »_9_jJaJl oJLa vi^Ll ( _jl 
j*J A j^J . I—<2 j 1 lAilxOal i^JaJL ji aJL*J (O 1^1 ojlA C~~. ^1 £l yH\ Jp 
<— ijj& oJiU- £lp«Jjl cjLJT Jl l3UJb oil Ji aJupJI «Jla JjJLj iOjip- Ji jJDi 

.4^ oit^l^l \yH\ JS3 ^jJbJd _^p- 
^j^SjjjJjp- cj_Ji J^ Jifllpo jl ^IpJjI oLJT Jp iliSlI jAu lillA 
^j^al t JluJl Jjw> J.P (.2006 J .A«plp- J^l^>1 (JUaj Jlkj L» -Lj>- JSCJLj J^j»j 
a> t .< 3^1 1 AjjiaX) j t» o j£~i>jj>- jy£&j LLsjlS^L* L^boUl jL^»j^Jl jLJUl 

(_5-Ul CaLaJI < ya o J~S Jpx«j A-j»...Ja.11 oLImJI jl AmiLutSFI 6jSUl .Ajj^pJI 

IJaLapfcil jlSjfl U» ., <al l I -La .iSj j-^l oljliJl jjji tl _^jJl ^ > aiSo 

tAijixJ! oJL^j _Ja-Jl AlP Ij.pia'I ^jA <_L>^J| t -1 

A^alpJl aJsjJI ^j«SjJljJlJ^p- jj aIssIptaJI jl jls^ ,_j9 OUUJI ^.^....T 

Oj£jL» jX~Si\ Jl ^_jlJl J.3 La oLpJI oLwIji |«JIp ^jlsl (Jp-T Jlia ^ 

jlS - ! ^lp- j-Jl ,yi jj& Ip yJ j^SlI aoJI jJ^Jl jl t2009 ^ Alexander Markow 
(_ 5 j~pJI ^_jjJl JjOJJ . JjJpI AOij oljlJ ^L- t j A^sP- jJj«j ^Up-1 < _ # 1p (_g jp?-u jl 
»LaJJ J^ail *bfljp-1 c^JLJL la jjk cei yC+~A AJjJl p la.ll oJLa Jjw^ Jl JpVI 
JIaJ o-bJp- Ajp- oLSl5 jgla* N LoJUa jJJi ^>Oj .JJaJl (_^JuJl Jp SUpJI Jp 

.Alsb jL (^j«pJl ^jiJl ^a sU 

LJ A^SCaloi aJL«P LjLp- j Jsj jj^i jl (w.ptj 4Apt^Pi-sA’ JjJU^U Lip- A^stf J jl jJ 
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iJLfc oL>- 1)Ua cJU UJU? jaS. —_«*( L» jAj 

J^Ij y*")i 1 U>-^-Jl pJLp U5 iaJL&jJJ ^JUJl ( ja kiJJJL) .^..!? 

jls £l jiSlI J S ^a ^3UJI cJjJl ajUI ^ 99 y> JS\ ji tDavid Ramp 

v—AjjJl A«>- (j-J j*J £"l jSlI JJ (l)Sl viaJl^- Ji lJu& J»Jj .Cw>Jtjl 

Ji 4 a^wsaJ| ^U^JI ,_j^l oLLp jli t-LSliU / 19 ^ji jAcj 

oUiJ ^aj (5-uJl ,_Jp <u^9 ctUi jj .£jti\ ^ aIsU oL5 Ua)I c~>jJ> 
j*J 4j>ej! oLaUJl i ja ie-jAj>*A d~»«XiI Ji aJLuJI oJLa ol Jj N tt—sjJill 
^y>- IgJjJ Jj l IjyJSS A-iaj Ol jA JtA>" jyS JL»- LgJ •wUJl j>- Jlp 

j 

J*Jj ,^j£, —a t^iaJL ta-Lft A»JaJl jJj>- OjJi ApJ ju N j .L^l".>- ji 

l^>j>-i Jilijj tljl j£jj Ijl jA oUjl^xJl a Jla I jAi ji iL J oljl^iilj <1)• OjJil _j 


.oJbJL?- j jJ?\ jAj\ CaVL>- 

j jkd) <u«i>cJl ajt...t.'J1 c_>U p .k::ll iJli Ll>- JjJ lAJLjaJl eJlgj jaS/I UjIj lit 
LaL ^^9 !j~S v_9_j jff ,jI>o oL»- oLxj^J jJi o Ji JilajJlj .^^jjJjJI 

" a t - 

Ji .ASiLvfla ii»Jb- Ji j^Jo V Ji j£ ^jaLjLa ^Jlp ^>UlaA Ijal JjuaJ LL>-J 

^aJa J^A l$jjJ Oj^A (1)^/ ^lls^J Uaj aliJl «j ^Jl ^1 j?)l\ 0^ 

J* I j_jA e^H^a (jJL>sJ IJLa . l^,...,a'.l (_JJ^J| aJLijJs ^jLjiiJ>- ijj 

CjlaUcA^; . J>-i > JA <1)1 j~S S>- ^)l AjLftjJl j£j *)! La^ (j'i/l ^JLJl lg 1 *Aj 

• Luaai 4jlgj ^ Awaall aJlA ^1 iyu J*Aj . <20> iijJiV (JjJ A-—-j jJl 

oLUjJJ j giijL a^jliLgJl ^S3j 14_>»jjJuJl oLpxJl Akwl C—ali La-..a 

t^JaJU c U flJl Aj^aJI ^1 sZJjA ^r-Jg.AP* 

AjUp tjlijl J-;— ( _ 5 lp ^u^lj jjkdl ^ JJ 

jSfl ) j~ilaJl ( _Jp ^yJLJb la j.Aj Aia->c-»Jl oljLj ^ olj-j<J A-jj^xJl ^j ':... .Jl 

J..^ .Tj jjj ^yi ^»li la aA— oUl ^Jp oJjI yj> A-il Jasa Cali^Lj'-l ^1 <Jl~>Jl 

lilkl jisi- ^ ^jAJ ijxgjJ J^Laal LsAul jS* L a J-j ^jA Ju^oJl 

^sjU-aaJl J-A«j ^jJl ^X^axJl A >ajl —a i l ( _ y Lp ^^akll oNU- ,ja> UL-I_j 

^ l a — il C-ji AojjU Cjl jJU j JlaJl vi^>- ^JLal llllp j~JU 5J 

JiaJ »^jI^XaJ| jjP <jb J_jaU IbjAi A>-1^- V . A-j £xj[A~A> A-La-P ^jA 

.jAJ\ ^ i^*aaJIj I_»JJl A-usl >-j aJj!_jaJI oJLft 
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£pl3%}| yt Asliail AjuOP- 

OjSdt i 5L>*J| cijLj 15JI J5 oJl5 ^y ?^ <J^b»- 

. L^JI (J y*p jJl rl-UaJlj oLJJ lAjlisAJ (_^I j^lp <_£A-*0 iiji lbb“ ^ 

t((prokaryotes 5JUJI Sjl>-j» l^b»- U^>Jl cJl^J 0j}A>td! 0>—3 ^*jj 

T-Aj ij^kdl J* ikii yj tdUS £»J OjA y l^U- 

oJ5\OJ cSjL^kJl eJLjj .^«5i l _ J A UU (jLiaJ'yij OjLfcJl ^ 5 j5jaJI l^l»«Jl 

(^^**531 JJl* j j+a* SJk«k olj y&X) stromatolites obJ jJl* j jiJl 

. Jx-^aJl ^p«Jl (*l» ^ i/ll l^UJl y lj~S Ji5 ^ ^i\j tSj-fAJl 

L*jlj c4j^» jLl* 3,4 <u>jJiflJl obJjJl*j jX-JI o^>*j>wJI lliJl zyjj 

iJs- Shark Bay iljLi ^ oVl ip- l$x« ^y <J}L- t-Lipi y yuu Jljj N 
o>bui ji UL« (j l.^rl Ml lUpbJljXw*! 01 ^spI jJl ( j^ .Ul yJi yyi\ J>-UJl 
.ol>JI oljLLJ jp- iJj j£> oli ,jkL* y jjiLpJ olj obJjjl»jjX«»')U 

obJl53l y ^0531 1*La5N J-JIj ip*Olj-i*J Li« (JUoJNl 01* tO^SM y^J 
JUi l$~Jj jjp SaI* >-iUi 0 j&j 1 1 _ 5 ^- Ij-xSLSl y> £-jl j*> y>j 4<us«Jl 

. (2,) ^>SII5L>J1^I 

aUI«m* oj!5 Ujj 4«jJLa} 1 c^bJ ul»j a«« » )I l*^ J^JLi S j * * -i f* 1 1c^bil^Jl 

jJ >( ykl^ll cJjJl ^ obJyl» jyJ\ JSbU cyanobacteria *13_>jJl Ij^UJ 

*j~Aj ill—IglpUal-wl OlS^ A^jAill oljj^pJl o«i* 0^9 tiillAS’ 01 
JjuaIIu |»—*>1 *2jy* aJLq^xJI 6-Aaj .y SJjJp- ®bj y 

ip>Jl obJl53l y ji *j jy- ti— > jbl» 3,4 yij Ja* il Oiii y*i -J j Ayj+ai\ 

i_iwJl SSUaJl A.si>- ol-bj y>- aSUpj oil* ^jIp iloJJt-N 1 y l^-~o5 

J j^a>ri I y eJbJL><JI iijkll oJLft JO vill^a j^xJj^Jl |tJl«Jl ( jl l a ij .^jUJl y 

. (22) a(^j^Jl iJOdl) phototrophic y j-0Jl ^UiOMl p-k5i) SSUaJl ^^Lp 
sJbJpOl 4«>cOljiwuNl 0 Jl& oSlj .jJj j l ai Jl y <u»>bwl 5_^k>- cOlS^ OJJj 
015 j^Jl lg-J5 ^1^5^1 «*i* J>-b y Jticll y SAjAp- (ji>- col 

cN ji .OJJi J*^ y ^ibJl y y**> ilbA 015 <jl Jj N f-yP S~ p >- l^IpUal^l 

y> JplaJ <k2j y lg.~iai ^a5 ol* objljjl»j_yu«^ll y^pi 1 J OUl Jl 4*l«P 
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JjjJj .oJj- SSUall oU-jJJ JS I JUa >u <JliJjj t-ia-a^oJlj 4 ;Ulj t(_£_pJl o jUdl 

J*Lao tcJjJl JlJi ^ teals’ ^1 _j t*bj-Jl jl^iS/l IsoLopI ^ja Jib 

< _jJl 4-s»Jl oLil$3l JS jl ^ *j^Jl i-il. t j Ji t4 aj c~3.JsUJlj jIjpS/I ^ 

^jA ib- Jj-ilo ^1 Oil JllJbj tOAploaJ ji e-b^-Jl jl^3 Vl ^Js- OJUlpl 
J5 !_£>- ^jJlS tsS/ *UL aj jlp iJliA cJlS aJLmJ t jDJJ b*-oj .SilkJl j oiLJl J >-\ 

.iSUaJlj oiUJJ a Jj J>- olliJj JjljC-o'if 15 Jb jjb 
slalp 4 ~w b ^JL«j 4JJA ^yLf- Sills CjIa 5JJ J.,rt>- jlSsol ^ii 

JLL; jjjk o%- ^JUlj jspeciation ^y^l j^tiob-# L^-jJj-JI 

i»lp jj^j Sj! oJlAj . 0 JbJ l>- <Uot>b olio Jib Jju oJl>-l ^Jl aJuJlsJl ^Ljj-Vl ( j a 
ilo3>- ^ylp ^ynJl ^jjli^Jl jl^o*i/l Jpb~J bjlP JaJ 13 JjJ. >J jl t^Ul; tl^Sbj Ijl>- 
ab>Jl ObJji ^JbJ U_Jj .eJJbj ^lp Jaibxj JlUbj ( J-Ji3l (3 j 4 2j SiUaJlj eibJl 
Jaii bft/l oJla V John de Vos ^jJ j^ll ^>U3l JJ b 

JJLaJI jlSol J. o^ a. 1 . (23) (_£jjJl ^jldl ^ load _j~Jl jjJazJl 

• 1 JjI yj> (_jlbj ojbJ Uo *u>«Jl ololS3l 0 Ja jIjp! c-ap LbiJ 

SJjIjia oL*S j~> jj tod* aJjJj»dl SL>Ji £■! 4.1a.* J jfl <L>*jj 

.L-Ji l ^yl} olj jO (OsdAsbl t<U~ij C-Jjll ^J Jl vjt>UJI ^ I ^ 

-bljla jJ^io jUl Idfc ^ olju oLsxJl oS( tj_5^»Jl tj^liJl ^>«J| 0_jJ__^Jl 

t j = ‘> fc«« S 'l J?ul t^Jji^is .l-g — -Aj ^jj^JllI ( J-i«Jl 4-1 «S- ^jA 4j j,.b ( ■ ilj^ ^Jj 

4-Lli oLS jA ^jSo) tp Uy nJl ^3 jbjJOJ JoUil JjJbJI ^a 4P j~~j js *.Jl 

C-il ..L.....S i 0^-5* Jailj-i 4 i- A bj>^-1^)1 (Jlji *il ^yJl J tobjiU 

v_Jpt ^-osl (jl -bxjj .JLiJbJl ( j^ 4.... ^ ,.. jjJl Uijl(jSll JaSlyJl aJLft .JbJl>Jl 
^daoi ,_yl^ 4-AO« 4-jba-S il^a llllA Cf^ (jlj_jdJJ ^JjIaII JuJu>tjl 

t40 jLL> 2 jsxj to-9jJl lLUS Joj •* oL*S ^ sS/l Jajj LgiSUo ^^jSfl 

l^jbj OoJ jl ^^»JI t_i jUJl ^ j^l ji\ ^ ^ ljyS oLa5 olJj 

^ blip ,_yjl ^LaJl tiiSbj 4-laP (jl ttilli ^1 (-JL»aj .o11u>mJI 

i j a J ■ ^IaS jl ^ Lil ^ j — J ^.. aJ . i l «■ j-^> j-jlJ 0>tJ (_J^>«J| (J jUl 

(_ji ^S bunJ l 4 -j 4-laP oljb tig —Aj 4 . . ‘ .a^Jl a^X aJI Jjb>- 4jl t4la>-jLaJL ^jJlsJl 
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y ®y-U oQay*-Jlj jS/l y A*~>!j oU-lw» 

.ASiLii* jt£ bJLb ^JaJ -,j^jVl ^jjLi 

bw>JtJl SaUaJl ^jjJ^sX] *Uj IJb (<UjJui!l «-lijjJi Ly^JLS biUaJl < UaJ L j SfI J - i ua 
(_$-U ( j .~ o .>~ H y» <ciU? ^y^S/l 

._.J jj c ~£y yJl bsly-l ihS - ,y £W>lj J^*~i ^JL a~>JI oUjISJI 

oJjo yJlJ tjjyJl oUj^a |»Jii by jJIp iy >jSH 5^ y jUpVIj * y-^r 
yjl Ay-j->«JI ayi!l ya ajA ypJlj . k<Lj«^£JI <u2?cJl Jaii *b 

^J| l.y.n.51 iyu -iS yJl toJLfc ka.ll djJ&-j .<C->I O^jLa 550j ai~* jLJ» 2,5 -'~® j 

3^iJlj tljc5 vlUS ,y Uj toj£L>i y L^Ip jy*3l O^i t4, ~ - y*° 

. <24) lJ| tJa^jSll 

^O^UJl y yJl (jya-^Sfl 015" tAyJl obJlS3l {y> j~^ V~~^ 

Lai oJLa oL»>«Jl £l jjIj -LgJj A~«jJL L*^» ,jyi-«*«SVl t)*i! jb tljQaywJl (_yj 
tiy iJyj jl ^UpI Jl» j^Lal y ,^jU o-iyj jt Cw?y^l 

^y-1 iy- oLJl£3 b-JLj tviUi .LgJUJ ,y& Lj Laa£*^> I j-£y OLS" 

ol-bj .oJbJls- j>- tjj 0 yijl A3LLaJl ya _bly<jl ilXa^M 1.1 a LgJ £-Lil 

b> ! Uwji saii^ji j~j<jj . ajj^aJi j>i j^jj ^jis-ijJi yiy^^u ( j 5 >t»«j'yi <y 

(^Ul 1 JLa ijllajj. oLij s i 1 c~aL \y»\ y«J 1 4 j-f«-—I oApL-aj ( _ j L»-I jJI (31 y>-“5U 
jji ^ (31 y?-Vl Lyiiaj^yJl blkJl V_iw> 1643li» ( _ s Sl_^Jl (-r -bJl 
Sy« <u>«Jl oLjIS 3I 0_i_gJ jj—bJl jl^jl 0^* iiiAJjJ j .(,_jSl_y^l 

jl iajjlaJl 0 JL^> bjJL?-j .^yjSfl jy^o ^**^1 <_sH -Abl-A 

aJlA (_5JlJI ,j-bJl jl^j .iSUaJL alyJl u-JLpI il-Ul y yj-^Jl A~L^P CaIja 

. JaLii^U L ayu y?l LjJL»>- (_$JL31 jA aHaJj l^jS^I l _f^ij>- -Li*j jA A*3J AyJl oUjISJI 

■* g 

y*«j Jbaj . Ija*J yS^lj j-S^I L^L>- jj^la (3*^ t^y?" »-9 ^Lp j&>- 

JjL^zJl ^jla (<Uyi c_fljltj y ^3-^^alil o!J j yJl L^LiJl oyi» jLLo 2 

Oyjj* ciijlaJl eJlgj L^L>- y bJLl^ Jlxj Cy«-»-Ajl L*Xj (AdUaJl ( _yajl jt y^yJl 

ilJDJbj cJlakj ysi iailjjj s-Lj oLJ j j£\ aLSL. L J ya C-jj^ L^b- 

bL jjJadl IJla <±Ju0j .L5Ua j^'ill Ji*dl oi*3- 

.L^UJI J^b 
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ui)j I j l$J 1}U-) eukaryotic i\j .Ji LLi>- L.t>U- l^Jp jik>j 


Cwa< 4 > i jj .Ul jj i-jljjJl ( _ s i-p’ (jjolJb 

^ ((mitochondria oL>» ^—I LUJl ^ organelle 
oL>n L^lc- 4 jj*Jlx Jl ilbj*> i 4 slkJl i jAj\ 

*sA~p ^ -ulo^-lj ^^a-iJl f.jju ill—»^>U Lg—ii c~-«chloroplasts 

tlij^Jl L^SCJl oJl Ji jj~iipxJl oL?- . ij jJi p oL5 

L?-L»Jjl . 4 Iiit..—all L^aJllij *iJJ3 J^j oiisj al^Jl 4JLi>- £o o>u>Jjl 

toNLai^-Vl iwdpl ^ iC«Jl5 t4,. la ,., > iJl oL~>Jl i_i^L»l >ijjj>- ji ^JL>»a 

0-^1 LS* C~Av2>u 4j,S jS Ij < ^>> 

4a_^>*»*Jl aljlll oLa>- U^ixll J^J j*J 4<C*jJjjjl L^^Jl ( j£a 

VJj jS/l ( Js*-lj tj* AslkJlj S-iUl oldjjj -Uai 


4^iUj jJaA) tojjpj olio^Uji ^ <ul Jjx^/lj ^...a. ij l t-yj> ^LuiL ilLwiVl 

4 —®Jj4* AaLi>*,« o J . o .» « .a ^twaJ Aoxjl oLSl^Jl 

jl^Zjl (^jlj • < j ~' > .»«Jl lAy«Jj 'i/ vi^jSxj k_)l5’ Oy ^yiLj (jl o~>-li>-l 


J Jp ,_j9 el^Jl 4 . S . J a > -j Sl^JI eJ^s-j U^iJl ( J^J J'bcil ^3^ajl 

,j» JJ-£ ^ ( j -~^JLll 4 j-^S ^ j*a| Jljial |»l Jiwal C-pUai-xl £-1jiSll {jA 


4-jIj^II Ifti$ •-> '—ijS" SljJl 4~4-ip- L!>UJ1 O-oAaJ Jj*ta j OJj 

4-JV 4-^aLxl 5j~aJ l^jlj .<jVl AS1*5^ 1>*J| Aaljj a JA CJlS ^J «-Lj! 

^ Jjlj^Jl (J J>- | j»sbx)l ilsl^a tiiJi J_j9 L«J t^j-al Jbj (JsLXj fyit***j Ljjl eJlA ^IScll 

JjJj . 0 ~ ~ ‘ -. -> Jl yl^dJ J jl o ,j^> J>-1 oyu M <t 5 ^>-'ill A-sJl £l ^iSlI 

1 Al*a j jAa 600 ^jA jS\ JJJ) tijJ>- JS Jyjll (_j* IJLa 

.^^,_j)UI ^ iji j^\ ji*j jpu ^1 _^<>Vl jJ-s ULj 


jj JojJ I j»L*ia_JI aS^um 

al~>Jl 0 >»kwsI — Jais <C-a <jjJLa 35 4-Ji j 0j3 _ <C—j (j jAa 540 J 575 

ajjj-» OjI 5 U!)UJl asJj«j» a«>»JI kjjLjl£3l ^y> ( 31 ^ jS\ oL>»s 

OJl5j . o')! 1 l^i yu eJjUtaJl eUanJl AjIJj C-jIS^ eJlAj at - Ac.S/1 ^y, aJLaJLo aJL^JLIi 
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^ el_Jl 4 oLa>- {jA C»lpj^J>*<» Oj^Cj <u»J 1 c>lol£5l # Ja J5 

t^-liueSlIj o 2 -gJ' d JiJIj teljS/l Ji* tAl^^e J jl£U «»jiiltj pIjI 

. (26) <dUJI ji J>-jS/lj ojlj 

JJt*J Jlp ila3L>wJl SilSo Cols’ <L>*Jl dlolS3l ejj <UcJli rtJl t^stfljJl 
Co*«J Jfl ^jj L»JCPj JlSoJlj *UJj Jail ,_/> J #UlSo> Jp C~ L ag- <1)1 Jpt 
( _ r »J i£-|^iVl JwJ A-—JL etei jCol OK J-«dl O^i t*joiJl l-ift 

JSlJo Jl asLpNU AiUaJlj SiUJl {j* JSo t» ->La>- JJtJ Col5 d~>- 

JL>- AjilSo JjbjCJ ^U-UJ cilS jJjIoi j il;A ,Jp ^-S*-#J J 

. Jjidl ^ eJUJbJl ^jSfl oJA jJ5 Jp <disUx*Jlj 
•t^jlUJl JI 6JjjtU SiJ Silp iiliA Jo (J ji “US’- do 15 j J» 

c~Ui Ji £l I Jill oJLa OjSo niJUi CjJj>- _pj .IjJL*J j! «l~>Jl ^1J c-p^wsl U Ijjlij 
Co 15 do>- cieHad oj^$£Jl J> tlj>- iosls*- ) J~5JjjJ_^>- *—J J^>- tiUi 

dblU- iiLft C _J J3 .tiUJL) i>Co Iftjis J»j j tejjli Jii t JlieJl J~o> Jp tO jJ I 

ju*j c-ilp tLgj-a JJjJ JI IaL^ JI loUL" c5Xk oJJU» io- oUslS3 oj j * j > 

.J2x«< J^Jo co>cjlj vliij 

AjjleJp'ifl# AjL k_3jj*e ei jjJJ (Ji J JJp^* jl— 4 j^P J-i«Jl jjiaJl *— 

V-JL l$«j ^ 5 Jj j» eJlaJl el* c—J j .apath dependency jl~Jl Jp 

^JJl Jo*** JU- C*jl jl *** 4 f J&** J“*i ‘,j-5odl Jp .5 Ja»mJI eLsJJ 

^o IajIcpL c»l j>mJIj *_»5^l_j^3lj tlilo> lolj U5j .jj«^JI 

J» tiJLsi-ljJlJ Sj^-jUJl (_3 J JJU oJui 4 teiJL>!» oljLo» J^l>- OjJjJ VJ 

J j JJI ^djlj jlj Jjl^*i <jl (J*i J •l A Jjl?«d 

£l Jj*)l Jaifl ^M_o JI t<U»JaJl Col JJ 0 iJ>wJl Jjl> 4Aij*j j*Jd V«o jLoo J-L» 

Co 15 jl t JltoJl J-- Jp t JI cJ 15 5oiUJl e J 1 1)1 J - jj^laJU Jjtdl ^y» Ow 

• ISUJ Uioiwo (j JJl JaJ lUnos JI 5~Jlou>j^Sdl 
( jp CiiA'.j (jl eJLibutJl oL>Jl ^l_pSf .eJji*«Jl olo>Jl JJ UpJ 

(J^l>- jJl iUdj L^jSl t<diCo> ei jAa Lit>U- l»jLxpl) A;>- (jNl J*J l g <. <a »> 

l^Qgjo J^ » J Cv»j A./t.jrii-CA L^liJl e C~?t~o»i tJA kaJI ^ 5 ^! Jl^l 
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p--.id jjp ^ 5-liUJl eL^Jl joivj‘(jSUjj . JiLu j£jb 

ObjLSsJl o.Lft jjia IgjL IJbl Ja>*^j j*J 4-ls%JI eJL >-j d)Vj .L^l>*Jl l j+> 

5 jj j+aS L 015 SijJl Ij^UxU j^S toJL2jt*Jl 4oJl 

4-jJl oh:b3l .L^yJl J^aJl jjgbl Ullaa U™o U? 

IJa <Ja> pp .*LJlj <£y?^ otAiJl ^ j>Jl ( j^>*~£')1\ (Jvaaj U£*^o SJiic*Jl 

^ a^i (J^JL i_s^ j£> (J L^bJl ^1 

PJ ■* (j^d' ^1. >■•>«.*...it U*5\>J| o«U> C~pL k >>-l tiiLb cJL»i l aXs-j .{£ p\ Aijpj ( _yid 

.IMS p\ 

LgjjliL *W»L>Jl ilLL l y» Jpj p\ l\p\ 4»JLJs>- U^bJl ^<jl SSS-- . 

iSjr^ 1* abjl LJ5 .L^>Jl cj>Jjc» oL>Jl j jhj ^ li^a \jji i_*J jiS «JUJ aJUJI 

jl a~UJJ pp C->J ^1 oUjJL*^Jl oabjl tljjJl ^ iJi>- i>l aJp 

oUj!*aJ 1 oobjl jiSl L.*>UJl sJio^pl L»J5 j .^-51 JLi*j ^Jj L* ^ j.** 

A-i>- p iSj ^-• ^ UJuoj .uiu lg-~A> ^^Lp JasUu ^yS^J l^>-b9u 

sLsJl t L y>Jl LfiSlS^ aIa^ji ^yj ^yj|jjJl ^Jl s|jJ| <LJLJ5>- 

I4*d-A9cl» Ij^b- A»jlJjjl ob j lfcajl O.XA ^jA bjjb^a le-^9- Jaii oJjjjtaJl 

t _ ? SJ l^*-L>J ^1 lUJJ iwa ^ Ja-JLj ^Jl oLj»JI oJla ji i yMH 
al^iJl Aji;5>- L>!)U«Jl ( JaaJ bJCLPj .Lt)L>Jl 1./? 1 ■>- 

S^p f-bl aj-li JlxJLj jJ> l ■ii , ».,fT->«j ^s\ ^w3j jl aJojI^ uJl 

.2* La5sj 

Ij^UJI j-Uj «ii*s U j ’ . p ^y?-jJj-Jl jjiaxJl ^ jb™jj jl;ilL* cJlS" 
Ediacara Hills jLa ljl5Lil ^1 JLp Igjl s .p\ 

oUsl^Jl (^-dj .|>JiSll oLj^jb-SM oAa (_^1p >i~>- «.LJIjX~»I i_j^ 

^Ui*Jl p\S ( J5wj I Lwj tAdp f L-p-i L^Jl 5 5jjl5Lii^(l jL>Jl 

-i~a C-jJp- iJliJl ijilailj .Al^i j542j 575 a pi\ «Jla O^aXvxlj 

j*dip L^jjJ sja*^ a-»- objb ^ (jUaj jjp ^ylp c—Lwilj / jjJU 540 

t a oL>Jl £'J_jjSl jb*Jl>Vb l^l 4 ijJ*A 4-XajJl ojlill oJukj .4—l..^> ^J| j3j 

cl-p- iiUlj jLj ji—l j»j t(Cumbria) ^ Sj^U ip^- ^_ - - 1 . 
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4j yjl jvii. J I 4j a^A t—}L t . z Sl j*j 
lo^?buJl iiftull 4_3*Jl otSl£3l ^jS eiy*-44*1SL^J1 o b> » .o . u3X )lj tAalaJl 

y> Lr Jj .,y>l jil cJjJl ^ Ljj*l^aJ jJ o tww axil y i-Xe- 

J^>- a»I 1*5 jJU jj 5jjl5biN! -kl-Jjl xjlS ^w>ljJl 

( JaX>mJI Jy Lwj tJjuJL ^.SSfl Ajjl5ba^ll ^JySlI ^ iaw . oi L p0\j&j\ iljXfi- (£ 

. <27> lj~S £ f\ J\ OS aj_j 15L>^I obt53l ^ Uuu j! 

^jdl oJbJj>Jl ^jiil {jA {jZ ’ylaJl ^ f^ 5 *" l5*^ Jai-^ail Oj£x> 

^jjjlaJl ( y» ^15 tj^JlxJljj . Ailkllj oal*Jl X^ s ^~j lAlxa-Aa 

Juju oli oJbJj*- oUs>- £-1 {y> ^Za (3^ aj t5 

5-jIju L^JLf-l 4<L»JI ol^lSOl ^j> lJb>- j^i I a~uJ c-jjJI Jt dAJi ^jj •■^1 jr ■* 
obJl5) eukaryotes el jJl AvLu>- lJ ^yJlj a^JI oblSOl ^jaju U^jI «lyJI 

t £»,, u>Ijjl yaj .id j Akj*«jj a(J^ t(a J-Aa^j 4jj1>- AJj olij eiJaO> 

( _ ? Lp aIssUwJI c-^lku-i tAstfl>- cr -S’jLjJ_^»- oli a-j<IuJI t^Jldj J j, "' a ca* 

Sls>Jl a OJ~*J a Jl^J A>«Joj .ASUaJlj ejl*Jl A»iU> ol~»5 

.Ijiuju ,j^3j Ak--Jl 4->Jl objl5l!l ^ £~x* < 30 *> 

SdLj-iJl ^Jaiil Jj-j lluL-l lay Ua -U>ldJ £^>lj dr 4 J^J 

aaJ» aJu*j>Jl alyxJl ^lyi ^• - •■•■> L«~j . 

djJl>o Oi jj^oJ iO Iy>u»Jl ji j\ jji« 4 AjLj-aJI j» i axil U^S 

<uayJl a y>«x3l jL t JldJl .AflJsjJl ^ (j® ^ 

pi-jj a-~jJL *■^ <_$! V tUu« a!« 1£JI ay»ojJl 4 _ j Ip AiiaU*jJl a»4j> y*JJ 

JJjL-xJl jy 4eJu*^Jl aL>Jl A«—jJU A»^5 idUi 

^yjl JjlS3l aL>- Afl%j« l JS’ AiaiUtjLJ (JJbSlI JiA ^LdPl Lji'Sjj u-iUs^Jl AU>U 

.aL^a^J 

JaJ jj .^yJjSf! CjUI j~>Jl\j oIjLxJI O j$o toljjiaxjl aJL* JA f-jf^Sj 
tAallaJl j oaUJl L$j . a ( yjl (3 jWIj cjIjLxJI ( j«j A—~djJi o>la^lx>-Nl 

AjJUcdl 5Jli i;>- ol^l5 oULxJl tll*ilj .^UJl jL~» 1 $xp j*J 
SaUJl j ^—Ul ^ Ajj^iJI l*aU* ^1 y«Xul ^kx~J l^Sf cautotrophic 
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•<Sy~^ oULxJl ^jsb 'i iaJlIj oUl‘..t.:.^li ,<L?Jl jS> I gt? , ., ry> 2. jlU, 1 1 

Aillai! JplaJl d^i'b/lj toilp (3l_>j*iM ls*J 4l >—(_j* c-UopI ^ajj 

cP^ ^r-aiJ jiS'S/l ^ r X*J lijiaj p>j ^1 (jl jj‘V! J~<JJ 

J^>j iopblo yyJi)] J~todl oUl -bo Ul; *• j-p ya 4~—L<Jl ^LoSdl 

Lo^> lAj j l bo l l oiUl ^\j>C**i')} c-Ljl J y>- jib* jt i>jJl ^ (_J_j2~S/l oLJl c.1 s>c.\ 

Sjj-^as^JI £ljjVl v>l> loULJ! ^ ^£ii L^JL .tlSb* bjl y ijjjl jjJL>Jl ^p 

43lbJl ^ylP <Jy&>*}\ *-L<api Jajjj j£*gJ 4>-U- ilL* cJlS - i 4 jJL*JI oLoJl 
c5® W./®* olJLiJl il^L-Sll oU-Li>-^ll oJ^j 4c*±cjj .o^LJl ^>- *1*oaI j 
1 4 —Lj ^yj| ^b>J *y oL’LJl jVj .l-bj- iULw> 4»lp i»^o ^ jg» 

(_^l ,_ylp (jl L$Jp <01 -b>«J Jij .eJ.a.«.<Jl 

J* 0 - .. o.*J l ^UJiVl oVj .5lAkJ SjU s_Jda^ 4._aJLll iSUall ^ylp 

4jil» 4iJ^l oljLJl Qp teiUJl {y> oil y _^ijl ja Jaii jSSlb jJLs 4 I» 

*—■’tsliS" ,_jip 5jili iijJipnJl oULJl LjjSl j W---« aJlJ i 

. / olj 0,09 _p«J 4slb 

tlr 4 W ®4>- £}j>' i>* lp>lb gj>xZ~Z <.y£*}\ ( _ s ip 40 UIj-»Jlj 

ilr® y ^ oUlj-aJl x»o>J n±US Jj«ij Lxpj .(_$oUl j->Jl ji oliLJl 


liUi ^yAj .k>y>d\ ^yS 4i^>fc*Jl ^yJbJl Iw—5UJI oli ijLo-Sjl AalkJl 

*—Gr* 1 CA ^< i ., <a ft ol yij 0%^apj tAjlp j^jip ^ba l <. ^ 11 ^ ^*5 ' 

iSf-Lj 4 j-...a 'J <wai>w^»Jl oUaJl oUlj«sx]l ^JSaJ j j .SiLJI Laj p\ y* iyS 

ioLjlj_>Jl oSfj . Lji5l j*J ^yiil Ji>Jl A~-» ^Ijj^U Jl.I^u «^«ju £TyJ3~ LqJL-j 

jUi^U IS^oUl Xy> j\ cjIjLJI ^ylp j ^jJl Jl c^>-b>-l 
.<wAjlpj)l jl jlS y Jlj t^jjpSfl Uj tlilxp j La t g.^ l jiS 

O^UJI jiw'll 4- o Jib Cj\y3 ^yll aSLpVL tLg^_j ji 4>JL-i ^yjj I -.A. ? 

jr-*\ ^yJl oUl yp\ y> ^b>-l niUAJ buj . lo-fcS <_I p ^^oJl iSlbJIj 

J-p {j* £UjJ| ^yS Ua> 1 olJlJl .43 J~~A p J^aSt 4-pliij <L» y*J» 

^ -II (34*J 4j^ ioUl z\yj\ £pj Db 14»*>j^itoJl objlSvjl 

40Ulj;>Jlj oULJl ^yjl 4iUa)/ljj .0^1 yp- blfj 4 J jJLJ N (^JLJI J i'j*-ji jjJl 
(_S^P Cj\j j\a,a i\ y~*JJ 4j^>toJl <U>J| objl^jl J oljboll yp 
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oL«<jj~ill j olJb L«J~j tol^-sdl Ulij o^«Jl oLJl 

oUloULJ! <.£ _js-SM <u>Jl obSlSUl ^ l^xslls j l$bla a»* j^a «Jl 

^>-Sll <u?J| oLibUlj 

iJliLcJl cJjljla j»l*is aSLJJ Ijj-^Is LajLxpL oljjJaJl aUa ^ ,jA2~>4j i j£a j 

oL)b3l SJL*i*<o c~>iwjI iaovJI objlS3l ( y» Arabia :>IapI Lg-b-b c.-».i 
ohJbUl j oUUl cJLa>- Lwjj . AsUaJlj SsLJI olSs-Xj ^jLc- (Jj^asJJ 
oUsbUlj oUlj;?JI tijsJl j^p aa-JJI ja l$aUsj LgjsU aj^>mJI 

d)S lj JSbU ^aa cJj t5^ {j* la2*J Vl W* - s** 

l^JlP J .,/->■> >T A^oJJl AsUaJl JUjC-oI oLsJ! C ~ <>1«J il-i$J a t^pjj • LflS’l 

,' LxiaJ! !Sw j^$ia 3 . AS^.—a j«P jiSl ae-Lbo Aj^^mJI obSl^Jlj oULUl 

JUf j <. { j~Sjhj}j>- «-ijjiai j~S^ A>- ^yll IpJ£ j bUa) a-i* ojIaaJI 

. AsUaJlj SsU)l olai-lj ^ AJL>-b SJbljla ALl C jtJ 

^jA Ijl>- iilxA t^UJl ^ .^UJa ^y*> ^UJaJI aSw. C-sxwst i^jJl jjy>j 

toliljj>Jl ( j»a lAs«. Jit sljlpt Aia-al Ji IgJlSl t AflJjjitaJl Aj_^>t-»Jl obSbUlj oUUJl 

i^AjPtj 14j]a>- JS" ^J ,li-—j aUs «La jXA* objb A la .aljj l$lSl t,_^tlj 

1 2. A 4-* .'- a 4»*p oli AS Us 5JUJI AjPjUI ob AdUaJl < ^a o j~& 

oU5 jA AlLA ^jLp Ajp jJI aJU AsUaJl oIa y> { jA*J £J>j -UiJ(^* “^^3 
J^J 5iUaJl ^jA Jjyjl ^jlp Ujb (Jy>u N -Is C^jsJJlj j^A-Ul Jia tijLa-5 

oIjJlajjjSUI i-JLc-1 y> JS\ L^a. ^ J ‘Ojj 

i Js-\ Ldijjl UAJ tojiU oJLa ajPjUI AaAp jA AsUaJl jiUaa d)Sf j .ollLJl 
obJlSUl D^S ^1 J*J .j*}\ \^i ^ Jsl oUl J«>- Js»«J pljtjjl ^jA 

JS ^a AsUaJl j SsUJl oUsXj SjJi t _ s x!l AiJU AjlsJI SJ^s-J A^sJl 

.lj~s sljlplt oslp J-0-*j IAaL>mJI l-b- 5A-sJl oLJbUl 
lJla oUl^jj AsUaJl olsUS 1 (1)1 t)i j£-*l ‘U-VajJ 

/olj 2 4j^pUcaJl oUlt5*U AsUaJl oUli5 J-Aaj .oUUxJl (_£-U 

^a C)j^J a5 -Ja-ajA«Jt ^ JaAS /cjIj 0,09 ollLiJl (_5-U 

A-^S” .A-ixjjbJl aJujJI ijA 13a A-aljS j~<Jl 
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o'if AiLp^lb SSlhJlj oiLJl oU9«U ^-UJ l$JJL ^xJl 5^~S\Jl J-«-*Jl 
( _ 5 9 «-Ijb (J4 >«j C^H ^"^ 9 " -ilb^ (Jl J> N AjI J-Uj » »bJaJl A^~i ^y> *~AA frlj>-t asILJI 

jjJaJl ^J? J jl>- A3LlaJl 0 U 3 JJ {y* ^bJaJl A ^-* I 
.(l^jjXj^sfl) |ol*Jl ^ja Jj^-cJI LajI oL^Jl jjp jJ^j tJuLoll ( j*» Jbj^jl 
A-i (1)^ 6*LaiJl £jUJl ^1 <5ji~Jl A. /Jfl’ir' .a Ojl J?x Jl (jl ' 't * ■ J 

JiaJ 4A1-JI il—>-\/l ^Jl asLpI Ajlb>^» ^Ijit ^jA O jLoi ALA ( _ J lp AoLJI AjliJI 
Ajj jP&jj tAoLv^Svjl aJ^~? jU “Ujbj^i)! OjLX«a)I J? ^jAjJ j g bp 

*■*-* A-ipi .^ol*Jl life ^ ^~? ojIpJ ^sLIsaJI 

(j^*i tlr 4 (_^j ‘«b>Jl £ljjl {jA AL^Jl jl aU>wJ| AIj-<Jb (jjJLicJl a1o*a\JJ 
biXf-j .^UL? |»U>«l*/}/l jj Jiai (jl (J ^>-Vl ololSOl ^P AyjUl aiUJl Ljj J^y 

IJa (jl Jj Nj .jjaUJI lg-olp ^ja { jO- L>tJl ^Uaj l*x v _^AjSllj eboJl jUj tijJUi jJjtflj 
tj* 66_-?^£Jl I«aa ( _ j 1p oL»tU j-aJ:—<»JI Aj3 <jJL* V L5.-.».a lbjjt (jlS" ^Uaiil 

• Jijb CJj »L» lf<olp oUwi ^ cJiUsM Jii «L>Jl cJlSvJ tAjji 
(_5® j** - ! (jl^la OJj «L>JI (jl Ja-SmJI {jA (jl? lit lx (J y>- t-jA .Jl (Jc-I_ Zj Jl3 

(j^» 6(_£jI l*?j) .^jAsbiJl l$-<olp ^ ** **| b . i^p Ay a »«*■ > -Xij 1$_At _L>*xJ JadS ij j?3l 

0 L 9 JI ^1>- <^l tbl^ Aw>yiJ *j>- _^A ^jIaJI jJjJJ 0ilp)l j~Jl ^UaJl 

(j^ c5^ .<>jj^lk)l 0 -Lft (^Lp AJadl>t*Jl j I^jIaJ Ajjj jja Jl ( j^S’^JbjJJjy (j j ^JiJ 

aLjJ>w» ^jS (jj?jl (ji ^jj -A-^Jl jJ> Ax^JaJlj sL^Jl ryj li jl^-l JbJL>- 

IfcXjl Aj^Jl j£* ^-51 jl ^^>&lJ| |*J 6(3 jb^P AjIaj F.Ip 

. Igj Am^I>> AabkjsJ (JjL^ 

LjMaJI SjjjCLo 4_okJI ejLulSUI j^^ia 

jUtiVlj ^yLScll ^yljlS^LiVl ^U-i^/l (i»ib>- (j! ji Lk? jJbj 
(jA Ai-x 5 jJ-3 Jais . ( j«S’_yLjJj^- 4_Sjjb olJjii! A^jXj III? SL>J| £ljjSf 

(jj^La 60 Jflhu (3jiX-xl ^J^tkP ^is<9 ^ jVl ^la.x (Ajljl?bj^/| AjJbJl Aj|jl> 
(Jjb“ AiSl tS^liJl 5j? jl® l^iL ^-3 yv iijJ*}\ A*Jb A-lajJl 0 jX«Jl ojlft j .AL«x 
j»J O **^ (*-^JJ (^* IX*>Cx ^a*A t — Jlpl (jl? ^j^^l 

(_5* ®bp" ^J^J tj0 -^3 J3 3^Jl JaIs 6A>wLJ| j^^P «X*j ob>- AjI ^j?o 
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Jl3 ilSL* 4^~jlla 4i«i jJjJ (jUj-Ul AjI-Ij -^-*j .oUa->t*Jl 

jjjJ la | t- : . .tf“ jl^jl 4^1 kliii -X5j "(j^ 9 jU>rol l *“ J _Ap 

. <28) JB ^yLScJl apUJ-Ij 

c^jjl Ujjj c JaSlI {jr^ry* !y C~jj£o li ^liJl e^S ,_^j' <J-*1 tAi-toJI ^ 
JjJj_^>- ^-L.y ^-ikJl ^UJ liJj Ai»ji I4LUJ Zj3\<zAj& y> oU-ja 

: <2 V->V^ 

5jjjjAIL -.Ij) oIjj[ Aj >jK I I a ' ft. -J t oilS» 

.,jSll JiS a~'„. (jj^Ld 2300 — 2700 (oVu (jjJI ^.jSSlI 4jJ*laJt 4ai=JI y> 

& 

jiL 4jjuuj .UoLoi kwg* tlUui ftfiljJl mi l (jt yj c>lS ^ (1)^ •9'^i3 

1 6jJjS "') --1 mfl ‘ U l ^ in n II I aLs« AIaJ «a£^0 

oljlt |jj> 4 l adflVwi CiljjSjJ Jja-j (^Aj .gLfciijH o 1 1 ^ •»'’ A-uolJI (>> 

. JJj ■>*»*—* "il oli^Slll 6JA (jl pPj ‘tSjU 3 -^ 
Archean >s>aii iu-^Ji oijiiJi jJaUc y ILjC) .iL?ui ±*a 
uki i ^ aJU-j Siilj ^j'ji oils .(Proterozoic aj^mSJI <^Jb 
^jIaJI olalll .dJj (jd ^Jjiu Lo jl 4 *. m j jjla 1 000 6*Lol gfill ji pjUl 
820 J^‘‘ *'»* jjljiT (jlilil Aajjj .(jSll (Jd3 Aim 950 ^ja-> -Ua 
4j ,,.l ,„ 1 sjii (jlS 4gjy1S.ll ji iliH JaS Ia jiT$ -(jin JaA 4lm 730 — 

n~U ij aujS$j olSjlu oJaajjI A 1 >J 1 otjaA tJaJj ijlaajl a^aua 

^9 4_,Ul ^y> &J~S CjU>-L~a otjb laJliP 4Alm jUU 3J 2 la Ail jJ-J dilj jj 

IjlA j .SijU 4-l»j a Jjl ^ JS^Jl 

t^JLJL aL?J| ^5 ( ^ = >«~«£bU jj-Ol dy” JaLwSj 

Iw-SIj J13 yjti\ ( J JU l U 4>k*Zj j >Jl 0^ -lj ^ 

<.AjyZ>- ,_yll dy*j ji (£jjl 4^5^ UtfLiiol 

. oUj^>JI aJL* A>uUl aL«1>mJI ^j^Ux^-Nl a^Alt |»L5 iwiijaj 

jlp yj) l>ul J3 ' *3^ lelUS ^jLsdA 

eJLi Jil (_5jl y~ ^Li>-1 jlp jAj) ^jJb iSj^y 
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^1 ciLaj j Sjl y ol>- ykJii cj ijbl ^»la J 19 dJLii JjJ j .*l«j (_jSi 

Cj* v -“^ <o£ojl jjjj'ill aZJo i jJUJj 
eL* (_j9 aLsxJl 4jL»a- ^ Ol Jj c^j- o-t Jl t-yjs j»Jlj C->sJ (_£I i_i^\jj| ^9 
jU-bj —Jl ^yjj OjSI 4j>Jl oLjIS3| o-La jL jUi - J a 1 ■> -. Al l 

tlr 4 lJ\ l 5 j ' ta jj-^ t4 -L*J t^jJlj <■ji£l (j-o-i *yj> ^Js- 

1-La ^ Li.1 -b ol_^Jl 4-i-ia- oL>Jl jjJ» ol iU-x^l V tJS'iM ,_yLp Ujjj 

j, juuJI ^lil ^ tt ^LJ! ^A=JI 

a* -of 2005 ^ oJ5L.jj Alex Pavlov ojliL (JUl ^51 

jci ^ jrrjjArf*' cS' ‘2^' 'rr' jl5" <bl J^^wJI 

230 _Jl JtA>- oL^j ilLxJl i—ijj <JjqIj. jis - ^jjl jLjJlj jawJI 


4b^>mJ1 jA Jy SJa-1j oj 4. ... .o— -Jl h-ZP 1 |?~Q j *~• •' ' ^jdl 4J—> jjJL-o 

^-b ilj-Jl a-ift JiJJ JaJj .(--At-Jl aJjfc y SJLi oJbli Jb yj'l I JjJ 
Jjiol y£~*\ aIxJ ^S3 <.\jy — ijlSjJ ‘—'1 jUtAjI y tw-ijo jl^ U j-UL 


.^Jill a^5 y> j\ jl? <cL*J ( _ ? l^Jl jdhJlj -j~£> dUi y 
ijyj y Jlj~Jl <Jy -X*j (jJaij o^~>-S/l <uJ?jl j! i ^~^l_pl {y> 

^y^ri l -^ J l-^ll (J5^ jl iUtfjl ^^\ji\ .‘Ul-ojJl a^liJl eJLft gp a/ ^Jj 
ills*- ^ a —j k_9j Jo j iSLkJl oliiJG y oLL>-l y 

iaj-jl BiLjJl jl aLJjJl yuu £yi J ,ej£>*A JiaJ jj ^jSn jl ^->7*- Jlj~Jl 

jl t^jjl j -yfi jVl a Jy ( jA C—*ij Jli L^JLxJ ^j-^l^jl «_7AlliJ 

J*) t^p_jJl j!5 Li j .liii jS\ Ui jl c. l . A® ^Lol ^1 oljlaJl c~SJ>- Ji ^ Iq-^H 

Aot^pj lOll a . o t-oJl ^yw^SSl\ *y\AA ^lijjl ^Jj Oil ji ^JLJl 5 jS y>J 

Jij .L5^Jl olI^Jj l^j®j o>-ljl j»j tiyj 

.ij«A^Jlj iJljl^Ui^/l a_jLSLJI oIpUJ-VI l y JS ii>jJ j>- t_ - iiUi A ^ 


• l _j s T^Jc^l j^laxJl ^ l^P J y aJijJ oLUaJI oJ-A O-jIS^ tUl9 j*j* jJLii 
liUi -Xaj <U— SJjJ^y- t—9jjlaJl ^;./3 ) J*J ibLpJI ^1 ^^fcSjl jU»ij'i/| O jjio- 

I jj L^lS^I < jl? oJjA>Jl obJlSjl b5a JJLo jSl ibJOJIa- <L«Ip j»-laj jjJai 

Cyj OUT i^\ jijnj jj-9 jl JaaIU A?wiIj obijjA- Aja—I jj 
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V ajJUiOLa AjIJjD l-*d IjaXaj (_£{jA jl l^t^jl^Jl 

l$£*jjA ^SUj V ^1 «jJ^axJl il-iJl jy$o j^9 ‘Us-N t£J~* t>5j 

jZJS -£j -iS^bJl jj^'j o* ^ <J V>^ ‘y 4 ^ L5* 

i j/Lt ■. al.- ^J| i jj)j LgjlS ^J J-LJ 43 jjJ«-«Jl oL>Jl J'ljil J5 jl 4-...«»« l»^jt 5JNl o-i-*> 

. 0l, Jb4, 

J*J L5* &*-# NUil |_ypjj £^1 Ud-^ i*\S 

fC3 4|»lp j£ij •< ! - ) _ 5 *i JZ 0L)lj ^ t£ J l 

iUjt 5J!& ja 4-j ^ I4~»i jSb3l JPJ if jy* <jij£> JL*i>-l fbl JijkJl 
01 j L ^Jl ^1 _yjSll oJLgJ Uut ^l>w»Sll ^»—jj .SXIj l*« 4ia»l 
J-aaJI jl—Jl J JP- Oljly J_^jjl asU>1 41 -iiljJl 

i£**J 4kjljtSfl jl 4—iilpjJl jl 4(JjjjJl jjia «-Lap 1 4klLb k-sUaj 

jfjj gJli J-^ajj Jilicu JSJb jL->-SI I jl 

.oULJl ^Jbo ^yjl frLflpS/l eJLft kilLfcj M ,_^Jl 4-»Jl objlSvJl Jjbx« if ®-^*d 

*bl Jjb>*jj k_jjUcJ! iy> jl £•!^iSlI #j-gJ ( j^«d ®5 ^pL. « j ‘jJaSlI 

.aJu-L>- (jj^Jaj t_ajQ?^Jl 

oi—ijjJi <y jl ,_^>- 4 !^-^ ^ r** ^ j 

Si^Jl jju k_^l 42005 ^ . (3 %^ 1 ®i<J 4 ^^ 

®jLA jj-J; ^ <d*J iiAjJl fj Ua; ; L>b Karel van Dam ^ b jli Jjjb 

OJ^la {f 0$*\>^A 4.1afl) JllP ^ 

oJlA C-jb j .^IxlaJl »U<»j 4Sp Ufllx »l ^ jl^ { j A, ^ >CJ . ® *ir*f 

jl L^bJl oJLa 4pUax^i ^ jlS’ LjJJpL~4jj 4ji5l jl U^jI L*>UJl 

jl i .Aj»«J c-Jl£ b|UJ Uj 46 j>*j £j>*£ jl ^ S-u^* ^yu 

4j^j>mJ 1 objlS^JJ 5Jl o^ii tUfAvj l yL^A 

_jll {jA jlJ AjV 4^1 jJbJl aA* viUx«J 

J .^a l jJiwj JJ4*S/I oJlgj ^LdJl ^b-...' ^J| <UpxJl obSlSUi f\£> 4-A iJLa j j£j jl 
^jIp) ^Xcj jl L^iplla*««il jl5 <u>Jl oLj1531 oAa jl 4klUS ^jJl <-iLiuj 
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y ol« Ja* (.Ajj>ci\ Ja ^jaj dJuJ! d)l ^Lol 

JJb JJ.Sfl u. .jijJ | ^JU 1980 J Jili ^U»j . oj Js Jl*jSl LJ J>Ovlj 

: <35) Ji U5 y^pi I Daniel Koshland jJDLi J' 

SjSlj J-oi ^jJI gLlO II L$jSl ^oJI SjJAJ SjSlj Li J.~< >1 1 ..I . 

oL* Jlo-4 j^jli 4 wu3_^s ^ujJ .oLcLuj 5jfi U,..^_q 1 * j i'C i I I ^ yi t « 

C^l <,*-“**1“ p-H* J ,jSJ jJaSjj wua-j .LflJUJat stood jl 

j2 SjIo^JI LfljjSlj jLi «JJj £-aj ,4 jjjj*o jj£ Ci11l3- l U-^~ 1| Igjli .(jtiftJa 

■lai» jSjjj ijl I fijtf . ■Gil iSjx>a 2 Lf Aj .JLoSJI (jjSj L> i_iJ jjiGJI l$.U^ 

C’La-J'GJI p j j S 'il <3JI *1*^' lgj\l Ijafc iji i«*ia ■*•■■■■1 yhj ' ■ .' jgll I j . ,J» I. 

-„d ; M : - : <n 

Aj>Jl ohJlSdl«J a 1)1 ji t|»b il)U Js-1 —Zi IjSIa ui;j>o (_^JUl l» d)^lj 
^jJa dll ji <wsL>- JjOj -laJj^o U J5 t^-l_p- Ojjis ji oils’ 

^^SJdI oLjsjl 4_i S’ Oj£j <1)1 <wJ>*J Is (J y- 4jUj>«*s oljLil jUik lil5 

iU»3l -cplkol J Oj&j JjjJlj j-j y)c> jl5 '%yuu JS\ iCUjl ol«. yj\ 

Ijyp J-JjJ JI y U- *lLa> tSpUS^j <iUi JajU .eJLi: y>u (^JUI Jaj*JI J y oljl J 
SyiAJ • Oljl jii\ sift IUxjI 4j JaL~*jj ul)L*>LL>J| aJLaOj L*5 t_dij-s.ll jfi 

dy V^lo-I jiS\ a jj~& ( jj jSo 5-sJl oliLSUl «Ja ic-lkol J <1)1^ c^iUi 0 -L>«j jl 

iiLfe <1)15 <uV t')ll)Liu»l _^i 5 l oils’ ^jjllll J o y» JjSl ia^dl jtJliJl 

J^aJI (J^l*dl ^~«Jl jj~i ».L>a L i (^dJl Jjoill jL^« <Jj>- jlCadJ Oijjl 

J^j (^1 (1)1* tOijJl lilJi j1«J .^yPjU djl Oils’ ajj./sll aJLft Jjdj >( jp-^Ul 
e-lSJl J-^3 Ji 5flUdlj oildl X*OP- ^ j»li J^jjl ULfe Sjj^aJI JijSi ^QaJ J 
ojlj <±b J ollLs jiy3 Ja t5^«i . <36) ^ljlSll eJL^J ^.uJl JjJ# 

J d^>o JlSUl oi<cr ,JI sUapS/l J J^iil j^SUj JI a3La)/L 

.4ji oL>o'yi 

G^ljl—s jS- OIjjki Ji L^lidl c^JaZs 4 ~>Jl ObjlSdl JJ <l)lfl jJjjlSd l« J 
(5j^*l da*i^a J3 CiImiLmSxJI jjJj ‘.1 - sis Ij^l^- ojp JjJj .aIjIss 

lift jj^J» <J^i .J dl*"jlj ols ' j l s .oJl 4 >Jbcs l^xplkol J <1)15" 
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Jaj| j>d\ n -j tlsi-liJ AS oJA^Xj CjLS^«-JI Jal 

dUib 5-9- obJl5 Jl 4 jI$JI J (jii U ‘V ^5l9«iJl j*xj ii^L- JJ iiLs^lL; i^y 1 Jlj 
CUalS AS jl£Jl iiJ-*> J_^> Jp J^ 3 ^' “A® C-jlS^ U3li» • Ji*j 

Jp 4 -jL>«jI «Ul&» illiA OJl5 4 jI Jb N uUbjlSJl 0A* Jl&j s-LL ^J Jr^-i 

. J j3l» J£dj ^51 Jl 5—«lx» ^yr jUJl j*JUJl ^ jyp Jp J_^a>Jl 
jA (3jr~* jJ J^-~i bllaj objliJl OjJ» icjJ l jj 
J p —&JJ- J-ij 4jjlj J Jj l^JSJ J> i_ 3 >i O-qJ-^j 1 $JApL-*jj 40 U 0 LI 9 JI 
jj oljil JaJ JaA3 4j jjl oUil^ll 4pUaX->l J (1)15 dlli Jjj • ^ a * - 

j _^g£ll». fljtal l ^ *1 js*-l C-a d? UJ -^ 3 j j** 

Jl j iU*>Ui JJ obb Jl J:>i 4 - 9 *—i. Jl (3Jj frlJ.q^jl C-9*j oU-y 

•cS£lj^l jy* J i>* ^JbJl *4-" J 1 J 

^$1*^11 a£*UI £uij*3 Sib) 

^«4> j JLaj La g1* 0»-U&LJLa ol^>*Jl 

Ob’J .51a-—Jl 4-sdl oLjISJI IJb»- jSJlj llaUtfl (1)15 IJ5.) toAivJl £•! J/1 {j* 

pi jj .iSvlix* ^Ul» 55wo UaJ y> tLgK Jj jJ OJ 44-»Jl oUStSJl «A* (—Jpl 

CjL c-Lx-il L^xJb J-J/l CjIj15x^I {jA IA 9 - j ~£Jl 4-Xjl i jXall eJ^ (J^b- 4 jI 

^jA j . 4 - 9 - objl5 Jj ^^-iL-il Oil ^Jl ,_J* 4 J-I 3 4-—-jj oljl^jl (1)^3 t4-4-So 

dlJi pi-JJ ^ A9- ^1 SaLm Jl jji»Jl 0^9 j*J 

J 37 ^blp Jaj 5p9-J ^jA (_5^9-Sllj 4 ^ ... l 

ijj^lsi- •NjjJj b> jjw? djlA>-Sll y> IA 9 - j-i^Jl jjJl jjiaJl Ail 

J5 ^ 5SLJI (_y3 90 j>sj L^-Axjj t4-—J j l ji\jAi\ d»lA9-t 5—*>- illx* c-A5 

aJla 4 JU 9 JL l ji\ ^jaj'ill dJA 9 J j .oAjA>- jl^> 49 -lj^il iais c^l_jiSll 

jbgjl dJS y Uj 44 -b“b v_jL—< 1 jj-j 4 -jl>Jl Cj \axil £j\yj .jNl y>- lA- 9 - ^- 3 jAj 
Jl 4-jjX5jj t»^>-Lia AjJ-i ^15^; J 9 IA -1 Za 4->-jl>- v-^b-xl ,_jJJ IfrlAiJl 
olobajj <.*jiU-^.-llj oljUU (3j ^— 4 j^i s^-mXa J15L-I (jp O—>»-* (_jJI 
4j^9 t^U^Jl t jJ>\ ^dJ'bll ^ ^LJ U jl5 Ulj .<—.ija \ijjjjj-A olj-lb jp- Ji ■iljbJl 
4 - 9 JI objbJl {jA I— 4 - la ^jA OjScj jJjUwi ^liai Jl Uib 5 L 9 JI OAjjl OJ Jl JJjaa 
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Aj>Jl olSlSJl 4-LiaJl SJjJJj ^J ikL-Jl A*Jl oUjISJI ^-j\ jS 

.Iaaxj jiSSH oIIj-pJIj olLJl j&*j jJ-waJl jlS ta. ‘ ~j io>llolLJl 
4->Jl oblSJl Jib -L*j Iju! jijj |*J ceL?Jl ^IjjV Jinj 

1> j.i. *a Jl oJlS j~>Jl Jib -b= <01 ^JljJl {y> .4j **>■ olJlS t y> IjlLu jiS*}!l 

A-.. J I ‘^^j-'SbJl ^jlpj . 1 1 4—>Jl oLllSCJl ill_i ^^lp Ja9l>“ la Aolij*i/l 

frli 4~>*~jljjJ JjI jjjl AicJl jlS ^JaaJI ajjjxjl CjUIJ lj ollJl ^jA JLJ 

/ 383 Aa1^J jiS\ C~)IS A-Lp AlasbwJl (jl p-Pj yj&- toJL>- 
l*~a lislXj ^jl tf .i rtl l A«j jp£j A«i»P e~>IS l4~J)Ul A mi j jJLa 500 Jl J jb»- 

j»Ual)l OVbxj Aj jjjl ^*1 & ■ /all OlS^>lJ C..»..«jl Jjjj J .A3 IS Jil ^J| JblsiJl 
JA AaJ^I oUl Jl o^ajjl iyjff jVI Jj>-b yjA Ab-jJl AsUaJl 4P jiXaj .AJjw 

* tf 

Ua-sx^aj <U>«J bJp-Ij AiJli ajli cJL^Ji jJJbj tji jl ^^Ip ol y> Jjj\J yjp jVl 
43jj*A Aaili ejis f 0ii ^Js- jiiajj . (39 > JjJ^- yjA Jib Jju jASHo ^^£3 has i\^~£ 

bj •Kij*’ »Jj^b 750j jLU 1,1 yj-j la Jia ja cJlS j . uRodinia jj» 
o*U- ^1 j iPannotia lJjll SiSliJl l jUJl JL* cJl S 0^. O^Jla 540j 600 ^ 
yy aIsI^JI a>-L~JI ejU cJl Sj .Pangea ^l 5JUb- j$*i\ A&liJl SjUJl Ujko 
/ 403 AJ-a jj-b 170j 250 y^> la jla jjb ( J^Jb ei j >-ja yjPj^i I 
oi* ^ yj~?j e-IIS’ ^1 ol$pJl ^Jl aIsUmJI a-^JI oblSJ S--JI 

e->^4-ijl ^jJl jj-aJI J^b- .(_5-iJl s_e*j ^Jbl eJJJJ eJLS tiS^»eJl 
C-»IS UUs 4jj>u JLaj Ua aSjpJI L^ipUaio/l ^ jlS toljUl ^JS 

yjA ( Ja5 ^1 AAjUJI ajUJl C~ Ja ^e jf }y>^J Jib .A-Jj ^jJl 

Jj oJj^ l_^l ^il b jfi>j t Jjlj^a JSLlj j.Jj -jAA iil jJS3l 0>-j 

'^ >Aa <j^i i*~“lj 8-O-lj i»L_a yjj^i JaJj .SJjO?- ^IjJ yJ>-J 

■>bJj CJlS Ol>l—Jl oIa j\ tAbwaJl >»«JI al—a ^ ^1 Aj^>»Jl ^1 jibU 

Jjp C->eij .AAjUI ejUJl A-tfUJl Awijjl a^lill aJL* J»_>i>j| ^9 aIjIa A?-jJb 

cs® l»j lilji>Jl a^b- oljjlj I ■ s>\ ^jb^ajl A~jA-L «p 

• jjlaJl Ol^jb LgJ eJlS l^jl Jb t^^-ikJl Jili 

ajl j>- <>■ ji (J viUS j^p jj —«-iJl Jl Pb jl tol jL-Jl ojLla Jjl>- 
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5J ySbi oJj-j^JI ol4jl jJ-J tljJJJJ 4^) jS/l I J~A 1? 
Jj3» Lifc yy** jIju JjJj .#L>JI olj-ibj oljjij 

Iw yj&> 5J jfi ol y\j \^>y Li»jl <^al Ji » jfij* 

la yJij~^ AiUisxdJl oIjUjsAJVIj £* AjjLwi ^l_^-l» OjJjJl jili ^l. Uw ’Nl 

jLcuJl iJl£x?-'}U 5^-Xj <01 tt±US i»JL<ajj ^ a "> y* L*5ijI VO® 

J5j . J jb\ JJj jlfJ (Ji cpt U y>j jljj^3 jkLJ £>-^- jj>3'j 

iJift 5aJ j 5^pbj^> oJl5' oltLx oO jI^ (_yJ) oljl^>iJl 

i5*Ip jlaj <tfa*-j (j’ 4 j'^l UjIj ^i) i_s^ Oj*J> Lfil A» V 

uij^ii ^ SaLJI JtA>- 5sl!aJl oliiaJG 5-^a ^ SLa*Jl *waa jla <.^j>S\ -1*j #y 

. JlLcJl £lyl ^ ( _ J ^a>«i N L« jlj-Ajlj J^fi 9 (_sH (£*J* A ~*' # 

AwjLJI 

£ 

^j!La 5 SJlicoJl 5_>Jl oLjl53l JS" C-jl5 t C ^aa “C^I 400 yu l _y r ~ 

.<_$ yil I (3y ( _ 5 *~o-lJl ,y LfcU^- U coUay^Jl ^ ljjyb\j 

iisJa jjfrb ^1 y*Jl ^ y«Jl ,y 5-»bi«Jl oL»53l Oil t«-LUi 

jj-Jj i3> £L*-**^1 <y “W**^ l _f aJ>x -’ ^4* ,_^Jlj j-a-» I ^ <3j jjt 

^1 ,_j9lS3l dLa-Jlj y^>y\yJ^\bj 'jjl CUs*w»i ,_^> y 

. 4^UJ £jjy»\Xa SljP 

y 5~oL>Jl LgJl yy Jljj» C-SjJ Ji oUUJl jiw OjIS^ iAl^» OjJ-a 400 yu UXa 
O^a nil)a ^»j .oUl^->J! l^x^J L» L»j '—Jajp»<*Jl 

Jb» 5j^>t*Jl 5;>Jl oLj153I 1^5^ ba S jy ~>«Jl ®-L* ui 

^ 5JLia IjUl iaia c-S - o-Le> 55J^Jl SLaJl .ii A ~ a j 

. (j\ If) L)L? ji '•ij’rj^yr^^ 

James-U yr y*~r LSjj .^Lf— HyC <JAJa j£j j*J 

: William Keeton <4I> 0 yS |»L )jj Gould 

a ' i ni l Jjjjt ,*il' j\K ^j| d -a. 1 a il i Unji lUjIall SLtaJf JS1 mfl u Jfc ia 

^ ' r ^^1 d L-v I I II A 4 ,.1*|1 K dirt J ■*;< > dirt AI Jj£l JiljLji] < 1 AtnJlj t- LdJ Ij 

jlij aj.AiII Jla- jl^a djift oOLlJt Oajjj .JllaJI JdXu 
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5jIc (jjil » c > n« ll ^a^jjjuJtj ijjjjSJI 'j —<1 

b >5^3 ^ ^J^uai 4j uu u O^Lili) ."ijj^ itiiiil a a.ijjj 1\*>- J, %K j,“ II 

♦ ttjl 11 ft II 4 J J < fill fc J «*1\ ' d ~wl iaI I d -v-1 j a -w 

{j* LjJ <5jjJl ,_jJl aUJI ^y> ibLfe oL»5 otLJl uiLUJ A^m 

<u?J! J5lw> ^ JiSs oJ ^>-!j l*j l$j^s «L<Jl yjJ Sjm£JI Am^aVi ^jj 

5 j££**i\j . Am»jLJI 1JLJ LuJhp lg«i» c-jl ./*’" d)| ^.> 1 ^xj| 

Lw t®jU^ 'ill* ^^Jl s-y*P XJ> l^.-dj { j<^>u ijSf 

.Uoi*; jl y £~»I ( _ 5 Ip JaiUo iSllaJl j SjUJI ^ aJIS” oU5 1 _ s 1p jjiJl Jjl>J 

(1)1? tdUjJ ASwjj .L I&A v_«x^ (JjA«lJl |Ja (ji oUlj*A*Jl t<UjLh4 ■ i \..J ^jJ 

o^j^yr v_ ®JjJ* ( j *> l!lSo> ji -u-jUI oLil j^-j oULi ( jj> ( JS 

A«i«^ JjJj OljLllI 1 .o....j j . a..-All Igl- .*1 l./qi l J i ^...e'S f Uai .,1 

J*j aJ ( _ r AJ £v?J OUIJ;>Jl oU ^jj! ULgJ 

jl&jl j~£j Jail idJJj . AwLJI ( _ j 1p ( _yLiUwoJl i jJ jaJJ aJ»j js «- 

jj (J*? - jv—->■ Jpi-b ^ 0>-Vl L J& 4jail>^<JJ jjJoZj» 

J ■* l-ljlj A.I ./til 

a]I X liilkJlj ibLJl l yo iliftlj l^jiLSu cJl5 oljlSoNl oJla d )^j 

l5L—^—a-»L)l ^UJi)fl A~»5^ vlJlS^ .ciUj pjj U iiL* 

OjjiJl ( _ y Lis j^3 uiJJaJ h^> J .oUa«>fcoJl ^ A^> JS\ AwUl ^jlp Aj 

c5^i (LjL .^j^jLoJI a j£S\ AiUaJl JjJaJI |» g^,oj ^JL>«Jl 

• aL*J| ^9 A^i jJLil AmjLl«J! jjx ojj^ ^I A^9«Jl o>Uj1531 »* ■ p' Ur. - 1 g .-.■ i.)) 

Ja>»j OlJj l ‘0* > C '"'' * ^ *^5^^ OI ioIJmmJI oJLgJ A»wjj 

.lA>- AjuSjjA jl |jb»- A-^aa>r'.ii L»l C~il5 ^jlJl Sjl j >*}I aUJl ( jAAj Uaa 

i_5* «j-*-U 01 jUJ (jjiiJl (jj >Jl (m»^UJI »j 

ij^*i e ’i m s~* j*J ^Ul el~>- dillfc l j£j ^ LjUa ( j£S >( j^jSlI ^jlj 

Ujj Aiw« Ajj-?- AiJbu^Jl 5jibJl a£UJ| ol j~>*J\ { yu u) jbJl aJ JjCJSJ d)i 

d/ 1 ijlS’ oUJ -X*j JaAa JIaImMI jJjI^>J! IJm ji ^-1 ojL*j .(aI^-'I 

iaJUI aO jJ-a 400 Jl Jjoj . AiU»Jl d^L«Sll Jbcui^AJ aLLaJI 5j^«>«J| ^JiS^I 
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248j 360 U AA») <y»^0b j!A>- .cij Ja^ ^Slydl CJjSj 

yu cJl A3 (_£y>«Jl ^y y*Jl y->*.»«>5b^ Aj^£*JI A-~~Jl CAjIS i(aA*« Oyl« 

.A 9 ^C»jJI JSly»jl Ltfjl Ujjj A^j»ja 43^Lw*Jl oUs>Jl ^lyf ,_)•*>■ ^ ^ 35 

iS^yz** 015 Iaa obi tOAJi ^y p\ ji 01 y~>«—5bll apU±a-I ^ y£j jJj 

tAOUij jjili pJa£ aJup ^ylj sAa —)l ^bJjbll b^ 'A'Jj jUiil 

iJlA e-lglal JLXJJ ,(_5 jPzl I i_9^L*Jl J_jj yJl >5bU Aj^ljl A~oJl ya OJ^»- (_j“Jb 

Jl J^>L>- AjUJI ^210 y>- Oy£«J As ajjA»JI a-^JI <.iyp 

. <42) w>UJl i— 0 jJu 150 

408-290 Ja») Carboniferous ( _ f *j*«iJb Devonian J >^-xJl yj^^Jl J^- 
jJLa cJl5 tiAJi j .aOLp-S/I aJL531 y» aj~S OkS’ c~«5l J» i(aAj« op* 

1 tjUje-iSll j oaIjUI vA~iL» L»JUP_J .CjLUJI iA~a.> *-!•«**" aAjIa Alilj A- , L » j A~-— ■ a 

£j|ya OllS yp gij Ij^JL IXJU- dUi A*j cJaijj ( _ > . />^ >Jl *LJI 

1 AjLjj Aaj OtOJUS £»J .A = pl ‘ ,.< a Jl 0 JyJl viLii A*J OAP 
Uus ■_.-» - l.^" tiolc-j .aOL^-'iII aJiSvJJ (JUalJi Ajtxil j oL>5l y5l #Aa y» I A?- aIJs ili 
bfl y-\ cJXp- ^yJlj t^y^OL ojUil jp> y& a>JU j~£j *y) J'y~f ^°yP 
lil U J j>- JpLjI OJUi j +*jj .5 j~S3l aSsIaJI SjUJI o U.c... < *XJ»a» j-y 

^ ^Jl ij> CjUI J~»jl L^jl -laJjj Ia* 01 ye 015 

1j15 «*U5 p\ pp oULJl p\ (i- OjJl. 290-248 JLa) J^l 

CjLIII j-sJl ApUa^al ^ 015 OlJi J-3j - (43> a 5»*Oa olj^i Ojjia As 

oi PP *Jl «-UL» < _ 5 xJ\ oliLJl j«-«iaA Jajis A-sJl oU3153Ij 

All cjiOiJ Ji tJbuJl J~— p tJa^jbll byJl ,_/ iblfr!' JaiJI 

j 1 - w A' I O,^1 Aj j>*Jt A^pJI objl50l iL—?-l AA^i OyX» 150 

. <44) assIaJI 

A1I3I4II jjjlJI aj3^ 

l a./9 j Jjj« ./ai iaOIzII O l) 300 Jl (J^>* JjiaZj t^Jl? SUaJI of ( V ^”A 

^ia,.v( 0 L 9 JI ^1jjl jl>sjijlj *j jli> aIaA^ L^jL) olj^laJI «AA 

aLAj y APJj OJl^i LgJI J^>mJI La tiiAjAAa ^^.JjLAjy^- i_9j^ vlJia 
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{jA (3Uaj JS\J Jl5ij ^»l*Jl Ja^Jl Jz*~t j*J t(iUi ^aj .j^XsJl 

Iji>■ I AiU b\ t.jSS fl ( y>\y> J4W Ala— 1 \y> ja jJl jJjaj ^IjjSM 

.yw»Vl ti»IJb-Sll {ja 

oUUJ.1 UIp jJw»I oljl5ol oil ^ UJl JaoJl 1.1a JsMi p*jj 

ob~><JD ^ y -OxJl JiUJl A>Oa jIa jl lJll«Jl (_5^ 44«ij^J 

(_^JJl ^JJaJl jLi {jA o j~& oU5 jj-liJ “*•*-’ 4 a1^j b£**» 

.lOwj jAj •# *~a£ iSj** \ oIjLJI ^jJI *o *b! (j> *iJlj t^cj^ll 
^jJI oU iSliol aJUL» |0 <^jJl Wl l jLp {j* l-L?- aLJj oU»S ^jf' V-Aj 

ja .UjjJb oULJl ojijj (^JJl J~>-jJl J-oj ^yJl ol4la~.ljj oUl 

^ S^j-S’ oL5 ^Axj[ j a tSt-li^ JS\j i { ja >-jt jlS <jt*-jU oULJl <1)1 ^>\jJl 
^1p oJlpL- il$J LgJiS^U ^1 oUlj~**Jl 0^9 -£^3* 

Oij »JaX)l oJtA 0>w1 .<Uo -«j g l l Ljjljls 4 -IpU ji£l J*~* 

l-.* . i »-j .^j^jJl <JJUi ijl^»«Jl oLpJlj a-jUJI sL^cJI JilooJi iL^ipNl ^ja o j~S 
jJCj it jaJ*cA OauI liJLUjJ jSlI (J^ oIpI*~»^U oljlSoMl &Sa 

. sL?Jl ^l^jl ^jA jl^o-U 

<_a^5cJ jt tj*JjCu jl oUlj~>Jlj oL-LJl l-X?- I viiJi 

O^U>-J . ( j^»l>«jl Ia»La> C .*W A^o—ii^fl jl A^LamJI tij 

I ->-r...^ll <o| (j^s*i^ ia«J| Jl>-j IJj>- Sj~S^ ilJLpl t(jii*Jl lOljLJl 

jJjLiJ ojjJ ^jipj iojJj-aL* 0^9 l*-> 

<■■.•>%■ JI \ j^a\ 0^ / 4 ^®4jp’lAi>- , ill olJLill® ^jjjSfl 8.1 a 

ik_-l J) ^oit oij ljAl-L>fcOl j*J jjSlS^I frli j9 ^~~aol li>» ,ji>cJl 

.stromatolites obJjjU j j^a J-^bJ oils’ Loj cyanobacteria ^Uj_jJl 
1*11 ^ Jj !>*j t)bJ*9 aJLAaa 0<IjI^>JI f jA * j o . « ... " l 

L>yJ jij'iflj li*o ilyS/l iU~w»l |*J aISxjMI oLIap 

oUl toljLJJ Sol*-»J>«xJl OJj-jI -Laij .^jljOc- j«P <• 
ojjmjl j tOlilaJlj cUliLJl jji-a l*^> Aj^g>&*Jl Aj>«Jl obSl53lj 

oULJl oJl>-j! jlZJj .i^>L>- cr 5’jLjJ^»- i3jJoj >~a..ua. ~J lfA5j 4 ty^" 
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(Jlji ^*- J *(51 J_)^! JaL5-*^j ^li« 4 4 ...J ?‘ . l l j~£jhj}j>- 4_S JJt> U<3jI 

j***^x}\ klib ^3 Lu c Ls^j i 4^jll!j->tll ^ja ^vJLSol ^Jl*jj La3j>-j ^p»Xj 

jj-lall frLj 43 jlia aJJu! £*a> iiLAj . JsLiJJ ^j-SjJbJli j?- i_s j^U c-LJLjl 

.eJJifc<Jl l^K L —aJ J»*jJlj Jp^it e-Uaj jis*\} t_JljSll j&>-j (^jiLipbil 
oVj . I J-i*J jS\j # j~£ oUlj->Jl jdw ^l>w»l o.->«...>^I kJujJI oJla (J^\>-j 
4^1 (l^S^iXal <Jl>- oj-a Coils' Lgal Ju N 4<uJl£Jl 4la.fel) iiliaJl ^ 4*i»> ^Li^aSlI 
> ol 4—i" l^w S^LK ^-S"! 43\JaJ!j o^LaJl fg Jp (J jj- si~>r \I f Jlp 

-is i>-l>*»l JJLUj oUlj-stil 01 Jj *y ^>-1 SjLxj ,j >-T LsIaIs 

• 4 —4J yP f-lS-LlI j ^Ukll ( _yip J j-«>Jl J-ast 

oUlj->Jl «a>- LftjjJaj oUl j~?-d\ 4Kb ^yJl ^»lxlaJl ^1jjl j 

4j^S vlUS j*P jj . K- . o 4-ip jjinJl j ..ll ^bJa ^1 J^T-Jla oULJl kill^.-.7 ^jXjl 

CkiUJLI 4 >wjJ .- Ut./a ft V .w.irtll ^J^J 43llal! ^y>tA ^3 lw 4_Jl*Jl Jj^j 

I^-a jj** Sj-K o L » ^ 0^ oLUll t ^ip ^>x*-j ; ^11 oi^--^ll ki^i7lj->sJ! ^yip 0 
oUlj->JI oJ_A 44 jjjwiJ| ^aJLft Ji<a ^ylp Jji*Jl Oj£j N JL3j .^LftJall 

.•da ISO |>Ull jIju ( _ j 1p 4Jt>i*i-*N oHLJl *j£za iiL*j La jLfcjNl ^yll KIp £b>J 

4sj—»l Jl isLp^illj 44Pj—Jlj iljpVi XgJl*J LgJ^S 4■ ■■ ai yp ^UjJI jJ4>-I 

.ji*ia3 ^ 0 I 7 IJ~*jl oj! ^y3 j * *~k>> IJlaj .jdl jpJIj Oj jjill (Ji« 

<J»* °-^ A (_y® ^yll ^b*J 4)^3 CkiUJJ 4>«~>J 


>t ypL*I^-l j>Uaj jjjlaJ 

iSUaJlj oUl ki.... > - { j4i 4-Pjj IS L>L«Ja 0jl^b c^j-^xll (^jlp Ctl)j-*>^xi«Jlj 

.^»L*Jall ^jJl ^yi P Jj^opJI k_. » , va Jl yA Oj£j Jij -U-^witA ,_4—i 

4ipls 4>J^iij J\Zj±A 40j3j t4-JLp 4 Pj-<j ^yj 1 Oj—*>jii»Jl ^ld»u t^yJULJ 

0ji-i 4>a i ( j~«« j XAftJl (jls 44-ip Jj-^a>«JI 4 l^alxls jVj .SiUJl jb--S/l jjia 

44-sLpJ 43»»L-1 4 jI silp Oj>-li^j 'i/j .eJ-4-P o!pUj>- ^yS j! 

• I^J^T-*^! Oaillj-»xJl yA ol x^ll l 4—i>U (> _jip L-4 *j 1 jt^Jpi—> 4—9j9v^Jl j» $I>JLJ (j*^ 

.4-pL»i>-I oUIj->- jj-o^ - a o JI ^w2j 01 oNL-fc^-V I3jJl>- ^iUS 
jK«J! 4Za!^ kZ-*Ulj->Jl 4pUa:.<il ^y3 d)K L*jj 44 '— «< (jj-K 200 j^*j 
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IgTc- lUr.- l ^ jlS’ 4jJUi cJLo U-UP j sjl y As-j-J ilaiUt/Jl 

jZjCj loXP LapIj 4 jOZ**j» <JOja*j As^LiJl 40l~*^^jl l^iUil 2j2j ^jlp 

jl>Jl ^»oJl ii^Lulj ,lo>- y> iaUs jJaLLa vilii «•!j>-j .Ai«Jl ojlj>- a>- ji 

Oj&loJI ^ ^>»'I jLg>dl 48j~«£Jl ^Lp^aYl C->li oUl^ : >«U A~aJ!>I aJ jl£ 

jJJLj AA*tf O jgia ^La OJjaJI ,_p^J . <46) Ol‘ «>■ sjl y A>-j.i j_£^>-YL> t—~Uauj 

JL>-^j jb 40ljj-^bji 4jwaj jl (jjji l~>-jJj-Jl a-Loip jP *j jl Jj .jl>- 
jO>*jl jll JJ jL>" LjjO.l jlS 4 l j»jJl kilJi IO>- L^^a 

. oLjJjJlj j Jfr.ja l l t(jl~-> 

LaOjl>j 4^-o.lanJl A.ft.gll Cjlj^sijUjOU C—4A^~» j^La 63_J 200 La 00a 

•*cSJ_^ *^"’ )) ^1tS 3 ' L)L; <=rj .^“r" cs^'j f- da-o l 

4-U^Jl ^3 liyjj ^IjOa 03J C~J-b>- AaJ>wi AJlS^; oljUxAil jJ-aJj 

^ c~o^—1 oi 4«Deccan jl&3 iiL-i» (*— U j*S/l o yJ y oUso; L$op 

<Jj zj ji 4jjtflJL o j£i\ ^jLp SJjIaa SjAlii o-~-’ jL oljj^bjoJi jliojl 

A«j» jw-L; jYl 1 -jjAJ La Sib- ^ylp j . j fr- t . J I <*~.£>j£}\ ^Io L »a? 1 jl? lit La d^y 8j-*Jl 

* 0 «■ 

SJLiJl jl? ,jJ>j si S UL>«JjI jjo^l JiS Yucatan jUl?jj * y’y 
oLjOill jS/ 4 v!j 03- La jl? lllj M {j* ^p-Yl 4_JL>Jl aJIS^j oljUuail 
4_Sj {j* jl L^IpUa^wiI jL? aL*J 4jl>- ^2 oli cuiL? <y- C~i> ^^1 ejSwiil 
/ 47> 3 jUI j»o3l oli oUljf>Jl (J^ 3 ! °*jy. ia^LJl 

cLgI>-b oLjJill Lj-JLp C-iaiU- ^jJlj teJLft bOjOjxJI t-ijjia J ^a.A; 

>\yr\ i JLJL l^J S^l ^aS\ oli j jUJI f oJl oli oUlj^l o^1 
4dUi LjJ iOjO>- LaOXPj .^«lj (JLkj ^jip t_3jjia j <■—a- ^a Jl (^oJl j»JUJl ^ 5^05^ 

Aftl l ^3 ■ LAjI ^»SI Is^lital olilj ; >JI eOA 

^Js- ^jJl J 4 joill j >jA Aai ( _ ff Lp A*«il ^ ^Yl eOA J^a Os-lj ^eJ»«j 

.(JUJI 
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i 

dtyjjua i \rt!*J 


A a \7, a 


L-^UJ *&?j ^ i£j ~iJl SjI^>- ^AiJ 

•u^jilsNl ^LtwjIxJI oLl^sJl V—.1.C-I I-Lj Jl cjLIScJI il^iJl 

. 43 j ^*^Jl i> o^>L^~JI foil ^~LJ |t-j t ai~u oNl5000j 6000 ( j-j La «ka 

jA cll ^ej jLJl La)) 4jp ^jhlajj cij^xSLa 4xJ l^J d * «.« J ^xJl *AaljL«^a?Jl j*A& jy**J 

aI>-jaJI Ji* idUS £»J .^ijUl La L>-^J^jjj!j'iM aLaJ^J jla^JI pLJJ (Jl^a 

lia^jl oljjlaJl {jA jA^Jl <*J^L>- cJA>- (^iJl 4 ( _ 5 ?-jJj~JI j jjaxli iL^laJl oj5wJl 

t4.‘»a jj-a^La 4 ^>sa AJ*a Caljb ^yJlj t^ ^ «« J l JjjUI o^^^aJl a!>-^J l 0^4 

i _yt)la ifrwiJl CaluLxJl i-1; ^y> 4~a^ii LAjiSl j Caljjka Ldal Olj-i 


iJlA J^laCj O .£jJj*&\jia}\ j-tJla >■■ i - a3~7 J?L»Jl ^1 4_?jJ—ilj SJIjjJl 4^-Ul 
cij-a ,J ^4~ll ^ijLJl ,_j9 5~^>UJI £-* 4—3*yT 10 Jl U^J tolj-iJI o-Lfe £a J-alJl 


. (1 UUIJ^JI^^l- 

^ tf ** ** 

i*Jb oLJjJl t y**ja£ ^Ij teAaLJl AyuJaJl ijj^kJla J-*au Lpja ^djLl yb Ail 


cAjJlp oLa ji\jjjj 4^L«JI «Aal j tOaUay>^j!j i*—al^ll jSll Oal>-L.~ J 


Laj i-iwLjl AjwJ?j (.Aj^pffcJI <U>Jl oLjlSLIlj oU J~>t}\j i<W>L>- olalJ ^jklj-'j 

V jJIj tjVVb ‘^k. -.-• J l jjkjSfl jl JL>JIj tA.Jj.«.Jl j^LaJIj tii^xll sJJi ^ 
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tljLi L$l#l j V Ujjj i5Jl5oljl^ubVlj JjVjJlj toUagX^Jlj jUJl 
^il L*jjj toLt»aJl sOa .Ujj jtj —o i^i|ji>-i L«jjj ^ iSjloJl oLol^aJ j 

oOa {jA jJt53l j*J .\Sjjjj 4 1, laT .a JaUiL j*-~Jl Ji aJUJ tlgJU Ijl>- 

.'Si\ < _jX>- Igju (_^1 |tJ 4(_5^-~Jl JjdcJD Usb SjLia 

®^®J4^w IjiiLoj ot jJS-Jl 4^«jJl JJ S*H 

<—9jjJaJ aS^ws jS- IJa*J jS\ loiaj 4 OJJS I jijti UJUp j .a^pxJLa) IJb»- 

Ji*j tdJUJU 5^-ij .jJI&JIj frliJl t j^l 'jp- 4 c.u^g j 4 ( _ r «^jLjJ j>- 

4jSf J-Jl J^loiJl ^ AjMiLoiSlI 4->-LJl ^4 0-bJu»- 4 JU- jA (_£ jJLJI £x^jll]l 
(3j^l # *^ fc jJi*J fj0 jVl jj«P jS^I (jjb” 0i^j4 4oLj>»jl ^Jjlj 
_^p j*xi ( J ~ A flj viUi jJAi jJLJI ^-UaX-J JLol .5iojJl S^xaH « Jj& 

#*1a OjAjj . olajJLa^Jl ( j4 <UjIa ol~4^ JiJj 4<\>iJL<t» ^lp 44 

4^14^1 jtiAXil ^4 ^l^jL Olj|j«>Jl {jA J~&1\ 4-i.Ma.ll Uj-JJ .#4dlSlJl# k_J SJUjJI 

£jA ^JS" j4 j^53l «A>tJl IkU f g 3 ^jjJl Ja Mi ^ ^JLJl 

£jJI 0j-~Jl JaJ 44-pJl Ij^Jj -|%-gj Sia-s^Jl Owiajl iuJl j 

^jjl IoIaj jiSSfl u££uJl 

(juiJC^ 14 ^uuJI Ja> 

4*XA*a)1 J jA O j .-«»a jS’ o L» 5 jl^Ol (^Lp 4jj - Jl Aj-LllJ tj* LnkSI I 

t ^ »JL — La^-P £jA bit 44-A>- ^j9 4-Ip j^aJI 

J5 oLLnp oUI j->Jl ot 43dU<34 0 j£a Jij .0^1 IJla 

(1 )jj l-ii*j Ia jS\ Oj^is jJ i«<jii*Jlj oLJJ 5J5S/I ^ 

4l~J| oUlj->Jl jjsiJ Ulji ^y—- j^ 31 o^bs-Vl .^Jl«Jl ^ylp oju~a ol 0 jJl>-j 

L>-b«^ls 4 jt —> «JI Ja-jjj U j^yA 4(_5 JjLa~JL)I oUI(_ y®J 

^<Jl jjJaJ JaJj .UojI IOa*J JS\ ji jJU Uo-j 4 LUJI oijiJl oJLfc U 

jvPj 4<daJ^-»Jl j«p a->-jJj-J|j 4->-olijj«iJl jjji l0>- jJ^JL j_)*j 03 j-i-Jl 

. IOaxj jlJlj J ^IjJI j^laJl d)t 

<jl L ^ > ~ 50aa4 aIsjI jZa ;L^b>«Jl ^9 aJLsIa jlJ lpI ^ja llib4 Oj^o 

4j^l Ol^;^ ^5^ £jA I jy£ jS tj . Ia 4 1 j l o P U. 0^ 4L»JL«Jl 
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ia5\j>ti\ j c U^Vl 

I jjj£j jlyJJ5JU*Jlj 5 jj-^ 3I ^Ux^SlI I ttiU.i] a ?*-:ij ^LJl 

^jA 43 Jy~A jS* £ljil jI^XjI oU»)lli tiSUaJlj S^LftJl jjlp (J j . /»~>rl l ^ J~S J>- 

ji?t IajLipL lglla>-^L» C~«J Jl5wl SJULJl t_ijjlaJl ^~Jo cLlli ^ L*j ; JjLoJI 

. l2) iJi\i 


^ . AiUaJl ^jA S j~S 4~»5 aSI 

4^5 /olj 15 A >»v^ i*J AjUaJl AjliS" 

£~a>j . (3) ^5' /o!j 2 ^>*i ^y]| Ja43 AjjJLJl aJiS 3I AiUaJl AdlitS' 

Luc jjjL *3jJj tPierre Magistretti j±j~~>-[a jw OjXjaSII ^Uac-Sll *Up 
L 5 ^.Vl ULa Jean-Luc Martin ^jL. *JjJ- jU-j Pellerin 

^ 15 Jifl*! mm Ajji |jjj i&u AjLqJI 2 Jlu ^aII (ji jfcfijD 

20j 2a |S 1 ^jo ■ .tSH a i. .i.. La |V^--- ) ifjl&JI jlijjl {yt AjLOI 

^ ■■■-- 'I £l&ul ^jja AjLJI ui 25 j *tl)J ^ <n5^U ^JSJI pl S fl" m l ^ya AjLaJI 
44ju£j .g 100 /j^LILo 57 ^a 11 Ji«iu -jj£ j 1 ^ I I 
fioll tja jjSjJbJt £yt iilaJI lOj L»ji3 AlLJI yi 50 JiaII 




JLi 0153 tdUi Vj}j .lj~S 5j-a 015 aSU* 1J ib^Nl IJU ol x Nj 

U lj (jllj C3j Xa ^ | jl jjP |*j 

4»JL»1 Ijbt OJJlXoJ |«J Lf-JJ Ol jj- 4 4 v—flpLdJ IjjSl C->*w»i 

C~3 jJl Ajl jjl ^0 j -o-.Jl ji jil_px3l jl c0j_^Jl jJiA A _ — J J A-^-jJjji 

J^a.a» IfJLp J^UaX-l ( _ J Jl AjUaJlj oiUJl oL*5 

.aU.-lj| ijljjIjioJl j. ’ i.oNl jyS\l\j ^«5S?I 

aJlLco Lgjt ^jA A-.-JjJl S^ail 


Aa JjA jS\ ^ttJl olj Ol)l^><Jl I Saj .<, 

4JS11 ijSs- 'js- j j>-Sn ipj' o* 


_»jjjaJJ L<cJ t ap^~j L_aOCj oi ijL«Jl 

op-LdS* ji5i 0 4 


j_9^lss*-^U A>«yj j»*j OjJj>»j j j l a l)! ^9 <—a JK >U tJJluJl 

~AiLaiJL ^.0,.1-i U- Ja«>ppJl j»Jl*Jl jt-Aj^j OU 3 
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jjw j^Jl ^«wJ ^ U ill *^iaj ojLaj .^IJUjlJ Lx«o 

U^J to jJoJ l uij^lill ob>*Jl ^Ip ( *^.t^la>*_Ji ^1 ySfl JLpLmmj Ji ^yULlj Jbj 

jj—Jj t|» ^jJu- jjj »* j Jl JaA3 jJlJI A->Jl objl^U _J»I i^jJb>u 

■f~£\~r>r 

J L*j ilg*3 ^Ul iS'jlwi <_~>«j iritis iaUsiH oLyjJI oj& 

<Zj l...—... , >o l^-La; <1)1 ^wJl 4 JI&I 3 ailjj (_jl 1)U l iyj • J 1 ^' J~J' viUi 

1)Lx_j J JLali ^Ji li~. .s>z ol ^».Ai Jo .jLtfl'yi J 

^jlJI J^-I ^y> ^ypL«^»«Jl ^ JLc ll Jaj«j t jLj...j^ Joj 'Lis *-j ^y> .aJL»jJI oJLa issJ 
^jlxll J aL<s J (^y5ljJLaJl jS- jIk-X-vVI) L ytJaJl c>Liij^l (JJJ J L*^> J5llL> 
i>Ap ^jA JS^ J^ Am«Lv»S|I 4^>-bJl y» ^yjLaiJl jjjdl ac- j-a JL»Xjw Im J_j~JI 

. <5) oLULJjV1 xisj UU o-^l 

0^\jl^>Jl ^4 . j^a>Jl 4>j 4 j yJLi ajl *& ^ ^IaxII JlaJI t 

1-Ls AS-y (Jljj Vj . JlijjJl JlxJl {jA £-1 y\ LgjjJ iUL*Jl 0 }yi\j oJJiJl i^JJi J Lw 

jJLi dJJl ^s JJ . <6> aJ.sS| 1 ^yaij I Jib aJ ^>b4 Ljjl t jpyja^k Ji t j» oUlj->Jl 

J*Jj .oJLax^JI JlSiJl ^Ldl oUl^p ^ 1jl>- IjJtg-iJiS ^JlJl jl J L*5y'lill 
iiJL- J LLu ^yJl J-oj i)LjtJl oLI y >*Jl yA Ub- j* i^Jl U^o AjT AjLJi>tj Jajjl J 15 Jjj 1 
£•1 y\ ^ aJJLJI oUIj->J 1 of *Ui>-^L41 jl>1 j*jj ^»J t^J*JUl 

(J~>*Jl Ji “UC-LoJyll ASjA^Jl Ji JJ <J yS jJl p£± J~Jl iyA Aji y* 

.AJs\i p\ J5^L. JU! 

fW ^Jjjirll A>j>iA >Jl oljjJl 4iiJl jy$b JJST^^ j jall l jJ 

4-P^Jl O^j tjJLJl ^jlj J _^P AjjljJ 0 L 4 jJL*» Ji JUi-l 

<i_ ?r ~4 jS J^JLj 0 jS yS\ ^1 jjf o JLx»>- AjjA_^\ oUll asJL?*Z*}\ 

^jAAi jl tLu^JLSU ULw> J*^l JL# liUi JjJj .A&*y^ai\ jS Ajy 4^Jl oL»jJjCaJi 
A o g4 oi^ J tjjLJi J y* 

eiUJl yA t» Jp Jj-^a>Jlj t^^lswSll -1>-1 JixJ JLp JiU 0 L 9 JIJ 

<c? ~j jJLjJ<»J j Jo Jp <UaiUt<Jl jl jl^il J AiUsJlj 
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jlkt bj+s* 4*1,J3 ^%~l**Jl ojI*1^p ul N i Cr a ^ 

yu 15jlJLa oIS (1)15 43J^ujl y* £y> J5 (1)1 kIjJjh .j .K^lSlJl OLmJJID Lj*ip 

<^5 Add ^Lp .y-kl^Jl d» 9 ^il ^Ji (3 - **^-^ 

sjUi j^Sm y* (1)153 ujLU^ i*L*>JbhtJ j*J jij . 4^pLo->sJl y* l^ nlj N 

^3 ^ya ^ Lgji (j^<j» oL*5 UjjJ jV c^jJLJI ^>jUl *1 jj 

oULJL jJl UilSwv* i_JUJl j^o Ml ^ jl5 aia?- .tjaal JjLw» 

.o jdlyifeJl 

«y 5iLailI cJl5 Ujj (_^jJiJl ^jijUl i—J lpI (J^L>- 

{$ 4j-)j j>^ iola JJAJ ^lijl ijij^" Lp ' 1)15 LjJUa j . AjjJLjl ^U^Ml 

4_uli 3jJL>- illiA cJl5 tec-ltfSlj l^JLfljj Lgia Jau j Ci—S jLk^JI a-iJj LgjapL~*j ^5 Loj 

aJjJ Uivo cUdji L^xjIJlvs^ ^^Lpj L^~jJ5o ^LL! i j £*j ( _ s xJl oU^ix^Jl a-^5 ^jIp 

jJLAi ala—i 0 <L»^JLju*JI Ip aIssIamJI ^jlp 0^~5 A«A .illlA l)^5\j (1)I ^j^h-aJI ( jA ol5 

^jlc- JI-5LJI iLji^L>- jl A-iiJI (Jail^Jl ^ ajI ^^LaxJI ^a j*-] ^* .ol5UMl 

tvllij Jaub LaJliP J-vOaMl ^litaSM £y*ajj .^J-H.tfLiJl t_jl —>■ ^Js- A~.. « ...j ^ll olj-a-Jl 

.L^ipLku-l jJLi aJlpU 

(j^* u^*-! Oij^ j*J tj-iSo dUi Jl*j ( jiJlj tolj^l ^ ^LJl lao l)t .Sja*4>j 

.aJUaxJ aS (_^JJl ^jiacoJlj UjUJl a-jL5 J js>- a«»-jUJI »LJ<Ml ^ oLojJaaJI 

3 j4>- J |jb*- j~S JL>- ^yjl .lo.^i>ji La ^...,ti oSl wLJjli 4 . A ale. Oj 15 CaLa a Ja 

A^JLjj .L^«IJLaw>iI ^ oljjS/l oJla (_y^ OiJ^^ 

CJL5 L« AsU^MIj ai^5~aJl oljiSlI ^l.l ^i xtl ( j^ <Jl_)j M 

aJlA cJl5 ^ia Jj lL a jAtliI jjl ^LdJ A-~JU jjjJl (jA e^^aJl ^I^Sfl A-1*J 

.l^JlP I 3jjdJ aJuU iCaUI ( jP CJ15 La ULp-j tOLaj^a^Jl 

tAP-LkJl jL51jl j»j LaJiiP (iiJi J^a ji5tj Jj tAibSUl ^ ^j-LJl 1 Jj LaXP JaA9 <L>S»- 
dUS ^jp Maj ^5 Uj ,^53j t^l^aMl ,y Oii^’ <^1 i/ • XjJ ^ jlSlaSfl ui 
^ Lll5la dLij jy>- ail j . jyS a?- ^1 Aai]U ^a?- ^>-1 oLSla ^ L^L>i^j 

oljjiijl aJlA Oil O^J CaLajJU-»Jl J-iLj LaJLa I^La^SII 

^ iSap ^1 ^jaLJI ^-a»l UaiP t^^pLkAJl ^LcJl ^ jL»*iil ^1 
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oLiL; JaLj j j a*x2j oil tSJlJb- jiS'I oij .JaUJI Jl*aJNl 

4jj jialll ol«JA J5 Caumi JjjJj .^pIa^OI aJIjIaa oIjUajI ^Jl 

UaJj cSSlUlj SaLJI p J j ~&>*Jl U ^ Jjiil 

jjjisJj A^ J ->«j JijU A. » wj 4 jI iJJUa oLSjj .^^.SjJLi jJi^»- «_ijjJij 

.cai^ l^it 4 ( _ J il2iJl QL_Jl aJL*p cit toL° 


(JsaJI jjp ol*4^ Ij^lj J® i!)L5 

^ tjUs^ifl IJla .tw>wl Jam ^/Jl aap^U.H ^LaiaJIj l-U- 4L..-.H oIjaS/I 
Uliy L^jI oUI j;>Jl ( jA l_b>- j~&i I. L>Uu lLUa ^9 ( j««sU!^M<l jJLJl J5 j~**j 

oUIj>>- 41»a1«0 LoJLo 4<J11aJI Jmo 4 ( jiLipS/l jjJaJl OJj . Jl£jL»Jl JJLoJl ^jA 
^jiLipSfl Ja«JI cbOUJl J>wJl 4 jA>t]\ 4_»j!jVl Oiia^JLwJI ^.UaJl 


4mJI pIjH A^L Ly*^J , j 3 ^ IjlAj .illwwjl 0^*^i. w . 1 1 ^mJJ 

^LJL *a£zji aaSOUJI ailJI *La ^ ii jX«iJ ^l^jSlI oJu& <o>*~A>ij / 7 *baa50L«JI 


.iJL>-SM ^ja j&\ jS> Sa y>ry Jsjj-iJl oJU o>jaO*I jJ a*p!>- 41 —ijjlaJl «Jla 
l!^UI^>iJI ot J a oU ioLI^^iJIj ^JmJI aLa ^ 3 ^ 1 ? aOOL^^/Ij 

. jj^Sfl jU«j^f SOjIjaI ^U mJU (_$t ^^U kiJUA JmiI oJ 15 01 ilJL»- IjaU 

jy*~ oUll jWiIA |ffc»~ 4 Ot AAjS>- J./iaj oIjaSM ^IJi>Ow*Ij jJLJl ^»JUJ JlaJj 

^p c ulo * tU 4 f g ij 1 j 

.Apl^j ajjjaxjl CAa-»>«aJI 

AajIa oIja! AP I JL> 4i«j>- la St Ij^J jJLjl 

^jA UlLjLil (^jJl ^Sj£S\ IJU f g lp X>^Jl jjaji ^jb Jj jljl 


. jbuJi ^^u 44 s’! jaJl aIj>- 0 jjij o'yT ispi>- j ;aj^-jU- Asiis Aji ja 

0 jJaJI JaJj .j~53l ^jUl 4 ajU> aJ 4 I-JAJ>- llw>U>t IjjJaS Ijjb 015 

ej la ; ... H t ^ t jmmII tj IaJLp 4 A — w 0 J ' U 1,5J 0,5 Lb JL a ( JjS/l OjJJ 0^1? Jt 
aIj^JI j^S aSJI>saJI SiUaJl j*J ;JiVl ^Lp 4U t-ill 50 .jbJl JLp 

10 jibj .oU5UJl J J OS J>-t ‘(Jij 1 * 5 ojjj OJUa Jmj 40 -OUJJ ^L»Jlj 


OJJjjj oUlj-aJI ijJiJJ j J oULJl ^jj jJlJl ^Jm tJtSfl ^Lp aw oMT 
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I^aJj«J CJ jj <2jJj Jjuj .oliaJlj eilaJJ <ta^aJl oLSi JuJl ajja ^3 

^^ 9 ^J1 ijb 4 4j— 250 ^*aj oJu^jJl ojiJl L2ul 

jisijl jJJ wiLJjbj t^l_^iS/l v_jili>wa ^ja oli«£La ( J«A2bJ (3UaJ ^Ip (_jj1 

.^jjal^Jl vOSjJl ^9 Igbiitj -LJUJI JLoazJI ^jA Hj jjb eijJlsxaJl jS- ol~aS3l 
£-1aLJ Jo as -UtfUJl aJUoaJI j»-$J jS oLilj2 LJl OlS^ L*JU?j 

^SJ l j£j j*J ciUi jv-^jj .i-*a>L>Jl j,_ftiL—>-l J^L>- ^Jkij ollaJl oil? iJlicJl ^y» 
4 villi NjOj . jV~~>rJl JLaoJ ^y> JjJ^JI 4Ja9l»taJl jl jlScuV aiUaJl o-La ^IJl>cX~»I 

ljlilj «dbcJl {j* i»x»- 8 jyS jj! aLJ l^al-ijo^l j»jj ul£ 

ljl>- a jJS oNajl^plj jl>- JL4 aj ^IjoJ Aajj vialp ^Jii 

JLicJl ^^JlP ‘disUa^Jt pS-Jj l j~£j\jjSj>- v_3j^ 

JLAjcJI ^jIp <ixsl>vaJLl <LaJjO—aJl ajJil~aJl ijUaJl ( Jj«J t(_£j-i-Jl ^ijllJl (J^bs- 
jisl ijJv»wJl iJ^b^oNl Jjdj 'fjS /oij 5j 2 ( j = j o^-jl j Ji j»Jl 
2 oS/ 4(_jj2LJl jv~»?dl Jii*J abi 0} i ( jJ>\Ji£*j\ (_£it Js {Syr 1 , 

ji j .jj^UxJl UJUjo { ^S’ aJail>i»aJJ iiliaJl {jA “wvS^ ^il (, 5 * /olj 

^j JLaj L«L~>-i ji ajSl t^Jjba^a j-jlj /olj 5 jj-a 

( _ s Lfr tO-jl j JLidl tj-aJJ jl t ( _ y Lc' aJails^aJl jl taUJ _aJ! iSUaJlj . ^j^-a 

jalj ^jXJl aJjI^JI Ol^a^Jl j £~aJl <J>^“ aLJjjJI 

j»J 01 tv— jua!I {j* tiiiJlj lj> JL>Jl oULJl l j/i,b.) j . ( jJfclCJji! 
j jlj J^b>- jJLJ) sj&j I ^Jlil .Li. oU iiUaJl Cblilts' 

_^P a jj;5 4j>-jJu ^balS^ klaUvul jjiwJ ji j^^aJI oJ la JbJL»bJ iJjS/l <JjI>mJI 

. OjJj-.a La O^9 IgbtJLSO—I ^yjl Oljl-waJl 
OJi ^oUajl SaLaS JjJ j2LJ! j^jUI J^bsi- 

^1 aiUaJl ^y> a J~S oLa5 ^»|JL>«—il ^9jj jl (_gjjj^aJl .a. ‘ >> « .a CjI C-j 

OIS”j><t» |*J 4 JllaJl ( J-~>i ( _ f LC’ ._l_4jOJi ^ aA~a5 t ( _ y Lp iiaiL>wJl jl tjLSol 

.Sj;^ eaLiS' olj a^SwJl AaliJl olS"^s^aJlj ^jLaJ-ljJl (jlj^-'i/l olS4 
oUuJ 4AJla>fca ^ jJLJl ^ijUJI (JaJj .LjJa|j5 Oil j 4^ajJl jj OJJi pi- jj 

oaLaS (jt ^aJl {jA .iiUaJl eal iS ^ »9laj aJu^- <dL Aaoj N 4vjj jJijl 

.Ojilj Lgjl U^jil vjl iji JaaJ l l»J J IjLipI Aj^j.lall j‘vl-a«.ll ^|jL>O^I 

ispLabjJl iLOLi iiUiJl jjj^La j as^ fc*Jl ^jt] ^ 


163 



j*Jlp ^+Ojj .iiQaJl JSliUl eOA Z.*aZ">j .^‘La^Ji oLaJI ( J5Liw« { Ja- -UP 
5 ^Js- J+a*- tM. King Hubbert o^U La- jJ_£ aJI 

!®^JlsJI 015j 1970 ^LJl uiUi (*-^j j tJjA*!) _^~uJl °3t~^ ^oJb' 

jjC ji (_£J.^r t^j^ll M null ^iiiLui AlUoJI (jl ^j~fc n 

ijlj^l lujlj Laji (jjSj (jl Oj 'i 4jjuill iilalll j j. U" ^jl Jlj ^ gjjj 

■ atfl.ua jabuJIj 4SliaJI ^ — ~ 'I jjLuj^l ajji 

.^-LaiA-Nl s-UipJ ( j i J i*jLi j»J ^5jJLJl ^jbU ijliaJl D.AA JU 

<oLJl ^^Lp Ji j-/a* .ll iy*-° ,jp Lp^J jiSl g jjUl J | j -b~ll j~*i i jULJL 

( 1 ) jJaIp ^JLjU> tjjj ^a-SII SLaJI A..JL <bi jl^jl j^-a-J ‘■iDS j*-Pjj .AsllaJlj 

LjJjju ^ L-Pj jJ .<bjljAall l^aUjjJl Dl (JjjLaJI ^jLj {jS> 

Jaalpu oi tUo jlJL>«jNt {y> t\j^Zj\ JjL*j ajLa^Ij < _g..X,. ~q -cJl 

JL>Jl jA IJlA .pja^i ^aiLol ^^Ip iSUaJlj SiLaJl olaiJj ^1 p dj+A>*l\ j^Ap 

jl£ t(_£^ijbll t^JS^ 4 <J^Aa- ^jij J^IaI '—9 y*> kiUjJ ‘\£j ~~jJI ^ijbli 

4Jbjcs ^UjJjjJ ^A- O jji> (J^A- e-LaJJ ijUajlj olaJl i y» L*-P <«1-aUI 

IaJLjLj yJl j_yJl bla-i.il t^Jl£ U aJ (_giLll <y»J I jA 

Ju<3 t-jiyj V ^JJI |*^JLa) jL— aJ| ^ ;P.,.Jsj |»J bU4.ll oJlA (ji J> J^A>- 

. (, 0 ) jii: ji l*Jp ^ jl^J 

jlS^ lw j .(^ y>-\ j^l Sj jJ LJI jU*.iSM o>fcji JaJ 

Lc. \.s>a\ \ ^Jj^yiJl JaLtjJl {j£- j»j>-bJlj (_$J. ~ .... aj l jji»wi ^bui^ll jjlxJl ll 

.(_J jL LJl ^cj^bll jLwa (J^A- ^Ja..<» t _5lp’ t_5® Aj^LaJl i^j\j~a |Jj 

^y> ^LLlaJI AjlaJl cJliJI Ja- ^yll ULs4>ljl« i-X» Jt3 liUi (JaJj 

Cv>L^ Jt5 eJbljXaJl ijiJl <1 aJLjSM ji «Aj N jXi^ ■ jlj)-Ajll j?»A- ( ja # 

jpLlJl ^jp 4 aA-UJ| 4 ; «..lall 4X.JI AjjLaJl Ljj yj'i I ya~i 

Jil/vi J*4& 

Lb ^^LJl jj J jii I ^UJi ^ cjslj'Vl yLJl Up Jllai L J* iSU^pl 

H g ... A > 1 t_U jJLJl ,_jlp jl^ Abua ^j^JLaJl (J^A- .4X**> 4 jXi «U» 

^jgUaJl J 4 JLJI 4ivgj ( _^lp |t OolS LoJLj CbLa-I IjJLLj ^jSsj 4-ajlji AlUl 
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(1)jald 2 .i ~t> u2US ~~i^ g—" 

J!«U>L tSt-US j£\ J^JLj iSUaJlj SjUJI Jp Jj*<apJl <ULS JSLU JtJl 

• <W’L>xJl ^:.C-J >— ,^ w .> 4 ta.^c-oJt 4^Hj. ■ U ll 4juJl ^^4 j*p J^JLj j*SI frljjj-i ** -- |j~ 


Oj j£> <u-U v_asIJ j oJjl—Jl i_sj Jai\ j-jij ,jP WLp I J>o tclLli JLjl J*3 L>Xp j 
Uj>J iaUJl 4-Pi-jlaJLft C~>x^-w JLoJ J .4jljJl J lg-3 IjJjjjJ>- 

.li)U- JLJl a1a4j U ^JS J^ij jUlt J jULiNlj JLJl 

>• .U a l; ijljji NJ IJlft jlSj .LiJI ;3_j*i J IjliLJl J JljSfl JLJI j$> 

20 jj-J £jl jfi CJlS Sjl_pJl oU-jJ JJ t4lS ^bJl . JjHata ^..glat (_£j>-S|Ij 

p—~P*-!l Ojl4>-jJ , 1a ., nyA f jA \jyS liDj ^J ,4jj£a 4P-ji 30_J 

j\j>~ ^ JjljVl jJUU ^U-JU JSj Uj ^y» jlS iil)i> p-^jj 

ol >-ji 4jU>- Jl 4 p-U» J \jjj£j J (JjIjS/I Ui^U<l JjJ iiiUJL) .5JV5ljJl 

.viD jJ 4g>wj ejJLas Ji ^JLaJj <.J_>«Jl JlP jjc«£ 4 ~a Jp a^oa»mJ\ jt aJL*J 1 5_>l j>«J 1 

900 j>>j Jo*aj1aj Jp SlXJut LibJI (3J* UliU J f-1 _^Jl la>wg jlS UsjIj 

Jl JjJ frl jjl jJ I ^ illiA (1)1^ VsiiJJJ 4.J15L-1 

Laijjc>Jl |(Jlp <Juaj .Jjjjis oljlwa J^P (_5j>Jl ( JiU iij— 2 >Jl ^jA Ijl>- 

: <ll) t _ ? L US' JiljVl jt Jl ^Up jtU I. G. Simmons 


4jj1^jJI 5Ll=JL iUULJI 4 j jj cjU^s ^-8 ^Ac.» 

< _>iujLLo .^Ijlll ^_lc <iLaJlj 4.iJr> ijJI ijj} 4^1 q 1 Ij jU in^lL Xl Ui «llj 4 ^.jjAaJI 

4 jjloin SLaJI ^jaj JkljUi CiilS fjl jJja tjj^l <uJa ft 

^}1 idJj jl jjt 6 jJ% > ^.laLut jlliu <4-AXx^J)^ 

jjLu^dJl i*Uj j^C.J <4 jjjJI gljil SjjjLo ^jj ^Aj Cul^ ^Sl^aJl 

. a<U>.LLo ^lil 

^1 43li> 43liS Ja—jX4 1 _p-U>-l JSljSlI (j-ljS/l Jj«J ci a» jaJI \jjt ^ 

/ 12 *j*AaL«4>-l 4>t~0 <U33\>mJJ l^jlS (jlS d)S( / c^lj 2 J>%j 

AAs4> CJlS »_9jjii Jl ojjglii UjJU U~X>- JL 44 liijJjJl 4 -jJL*JI JSal Jl 4 ^>-ji Uj 
4 ^^>S c jI^ !—■.. > ■ t^p" I o iSU ^ i * . D ^ w— j.J p'o J U* j j*-* JjAj 

SjUJl oJlS 10^1 UUoLp uL-Vj tj./g*H clUS J^U- .UlaJl ^y> lj~S 
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jliT ^^LuJI ^Jcil IJLgJ oJlS^ .iijji j &1 j liLbj- ^£\ £twaJ ijS/ Lgi Jfi 

a_j 1 oLLiJl ojlJ .5it oL?Jl ^jLc-j <LjUJl oL?*Jl ^Ip 4ji~*p 


.CULJI Jp*j o>lSj _$JI ^jJlJl ^^Ip ^•\j£ 

J ai^a 0 >*j Jbljia Lg. tf.'i oLliJl ^ ^I_jjV| O.X>-j ;^iUJi 4^*0 j 

.jUJiVl lfc» > Jj £J Jj3 ( _ y lp oJbJl>- oL>" £a c_jLScJ| 
o-^TjaUkJl JI^UNUJSIj^I jJJ\^J\^,<.^\^\j^\^ 
aJjaJI oIa~~JI LaOj .4 j^o uLa.—> jjJaj (_j5l kiUS (_£il ^cS^r^"*^ »JI 


^ ^joiS/l jZju iwJUpVt jl *. Jl j^s toLliJl ,_j9 iiLfcj Ixa Jlio^U J-^al 

liJUS J*)L>- . Jj!»l oliL~a jlo-lj j_ylpl ap j~j t£j >Jl il ^ibU pS IgjSf 

«_JLpI Lila a UULJI ^ I 4 — a i oJp-j ,_^JI ,j» j~£3l t j ,« /i» . l l 

aJLJ ^1 dJJi (5^1 ol JiljSl j-£J! ■k** '- J '^ > ’ JJ • olpU-ij l^J 

^UJiNl ^ a*>- 5UI io^jl S^A3l Jt>U-j .jyJi iLjb rbipedalism ^ jlaJI 

. <,5> JStjMl yUl j* j& c^^-SoJl 

jjJu 55 j>u Jo> tS'k* dr® I^Jsf oljjlaxli o-ip oil? 

il$l£ (jPjSfl j-p (j^l - 5 LilS - aJUJI SUJij ^j-^laJl J^J j^ajti I J*>L>- ao 

oij^j AP^j Oj^il tiiUi JLxjj . JjkJl Ja^-j ^^PjaJI ■l* 5 "’<_#* ^W^l oU'^tax'^l j»P-j 
. Laj ji\ ^jS aJLJI oL>«Jl aJL J>j c_3lft>Jl OiUj ^1 J_$il la 4(_$J^Jl Hijb 4 o iaT■ a J-P 
A^t_jLa 1| oJlt .^jLisiaJI Ajj(jl5 jj-ajJl IAa 

IAa ^jipt «Aj^wa^fl Au^j^S/l Aa» >T i« /?.! I v—■■ l iLi ^^JL^m^JI A-jAj^9^fl 

Oilpl aJloP j tj^X^Jl ia-s^aJlj ^laUkVl Jaj^waJl aJLa)I ^iUaJl 

y>-\ Ailji>- CjIOj-X^j ‘(j^J^I jji" _^P AjUaJlj oL>Jl CjIa 3AxJ #^-5^ 

. bNI a ■ g ll ^^1 La A-4jJ Aa. V « g l l OjlxJl A^-a ^ LuaXl l 


/ 14 ^(_5JL*J| iLjJa i^iLa>cJl^ APJj ( |^P a!jX~a Ax^I»ba CjljjJalJl 0 JPi 


^»Uaj (^/^J^l ^l 3 -** ^.yLp 4l~><JJ ijjjl? OjlaJ dJLliiJ A>wj 

J5wj ojJ..^»>wa 4il>Jlj Alil-xll Ol>-l-~aJl C^W^S .^jXxJl SJjljXa A*P-U-a jjJs>LXa 
jJj iljiXAa O j$>j \ZJJS- jl>w5 J tAol^X*aVl (jJallaJi ^ -bl^-a 

v_3jjJaJl oJlA Oil .^*lxJl jlJU | _ $ 1 p jUL>JL alia«a OJl^j j^taT ol-b oU-La i_g~" > ~ 
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JjisLaJl ^y> (jjUajij ioLJl oUt3«U Sjbj a<U9l \jk>*}\ <L>-jJj^>Jl 
tL«ajl (JlaJLfc j*po JJsJ j .i-SL> CjIjLJj ^Ijj 4~A ^j—^AajsJl ,_$J! 

JTU OUI^»>J| {jA oJbljla .il-ApI >J~ilp C~~>- iS^Jj £-JJJgia i JL*JI 

U* 3^ C^® 3-1* £-^3 4j 3^J3 (_j®J <Lfc**><— >LipVl 

. JjIjS/I __ r JL»Jl 1 $j ^jJl ^jLjA y~ <*jjJi> jUjJlj OlSLJl 

j *&* ll ^^9 .jJJlj*yi j-ILJI j^Jaj eiLS ^^9 l~iL«3j ld~jJ ^cjLua)I <Li 3*3 J 
^SlLaJl ^ ^UULJl oLUJl ^ JlHiVl ^1 ^^LaJl jJ«Jl <J^>- <_j.il <_j JJl 
•i^rij^r ,_3i 5jjl2Jl <jlJLiJl Li^sl ^ ujp—<3 j* ^L-»5Jl *L>j^xJl 

3 ‘Sia,± 'yr^~ Jc^ (_j9 {£jz?*j j&j Rift ^UaII j £~Lp Jas*- l*kj 

.Li>l 8jL vli^Aj ^Jl blfi\ ^9 jjlg*ll Ij_A <_Jijj i_i9 J*aJ 1 g L...J ^jP l-ia^31 3 

oOJ? l»A& v—* pILt. < j| £|^| ^4 ^**^33 01 

. OJJi (J-* 3 (_ $J>~^ **~>- CjLjl5 ^3~....~ OjjL# kliLjP- £0 « 

(Adnssn ICortlcindt 0 Ijj^3 <_j»uJ^gJl olJl j*>* Jl .i3 <JLw ^JL*J l • .* 

3- ^3-®3l -i>«J! ( _yLp' (3JUI SijiJl j\) oL~,^l aL«il ^yuJi j>-L*JI IJLa ^a 

Cj^ 4^L**JI t j 9 p*3 3^3^11 ^ 

j-Axll ^ AJLJI vjjjiail oijb Uxpj .Aj^jVI oJLa ^ CJ ^jlll jL^iVl jj-G- 
Oj^i» >^~>u j~!l j jlaxU <U~«J J?-U>Jl IJLa 

^•/aW (Jilj (3j-i liULJl ^ TJL» UJL; c^ia,.^^Jl Lijil oLU ^jjLo-JlJl olJ! j~>- 
lAustralopithecines ^jAjl j^Jlp jik L ‘3 51 -?^ 1 j~3' jj4^ 

LU)I Zsj2. J|a 

^3 cilii ^s *jj c^oliJi ^3>Aix*8 jamJI uJ 3^3^^! ^JLJI **)!£& 3^3^ 

Ji Lj_^j>J! LLJI 5i ji Jl JjJj j>-\ <c-k jjJL 2 JUi ^L>-l j ._^S\ 

Adltj ejL» jA*oa Ijjjfsj (1 )jJjI>«j vOVS* ajJis^-j L |»g-~ a 'l IjJLf- 

fr'i/jA j*J U_9yu L jjlij .UliUl ^ Oj^UsL^aj I jj\S j3-£jl (*-><JJI ,_35^/ 

..L.JLa Ji*J (_gl 3^'J*^3 yUl 

, 0 jiuw» pJ Lgjli ciJ Jo^a OjIS^ ‘ui^iVl LULJl La I ^A>«Jl <— a_j 3^)101 

4- a>-L« oli^L>-l ^3ai.< 3^~L OJ15 L^JUJ 4 J^Jpl <ui«j a 1^3 LaLalj 
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.i_9oljji ^ illy-iNL oljlaJl ^ #jJcjt oL'yJ 4 >«~j OjA>- &>-Li« 
oljXoJl j4xj tJ^s* UliL* JJljSlI jjilp ob>-L*w*Jl ojI^ icLU«xJ 4>t£jj 
jJLju IJlaj .(_£y«-t i—-.£>• (J^>- oLlp ^1 {j* Oilp Lwj 

aJjo^o 4~wj jjjlaZj ^ycJaJl JlgJL<Jl ^^Py J-^i ^ 

obUil frUJl ^&wJl {jA ioJCU-a jUL—o ,*jjA Lg^J to-U*-« (jla . ; .— J APjL 

N iJls*- 4jLi£ oLUJl ^3 |*J jl iA^^LaJI SJj»Li jbyJl bXa £j-waj j*J LJU» 
Jj>- £U»-jtjl ^jA Njb lOLUJI ^ ^jJl Olj3 J^S"- .jl>«->iSfl C~>sJ jj^*-d 

j5ljVl j-i-Jl JjJ >.CJ yi tS > l :'-:-‘ -^ i>* OUofr' 

c-UJU 4jlx? ^ . 1 _ j pL»i>-MI ,J—obx)l ^ya oJj £lyl aJ- 1^» i»li yp £?~> 

^^\53l JJljSfl jl Jl jl JJ aJI Jy£U ^LJj ^ j> tl995 «y«^l ^ \*» 

La jAj- ULa j*plia JSLlo iiy»Jl yP iSLxJI 0 jJLdJl JjJ tl^AJ £» 

^ i*^a CJIS’ — |»J j:u Jl j~Jl ay»Jl (j -8 *J' ^ £ypy # 'y 

iiLjJaj UU Jj>«JI jSlj oL—J^l aI^w Jj>- JyLJl ^ (3~aLj ^L>oJ 

jiS’l ^pLfcl^l J?L£jJ Jl£3 IApL«J>JI A-aL*j yyjJl t>Jl?lyP oyb A^pli^a 
Lsdalj >_Jy>Jl <U«L>- tJ-i jj^a AjJlaLL<i J^SLoj oLS” La jl (jliaj ^Js- aJIx3 

j! j uiUi ^a ,(_^jS*-Sll <LpL*£>-NI i-ijUs jf\ {jA ij~S APj^^wa ^ 

O^A »lSj . ,j*a_pl ijjjj J*PJ J_y4j j5>-T ( JJi (^1 Ljip k!j\SjP>- 

Cj*!) o* viUi Uj ti~s£>jiJl oJlA oliU>«I^.I 4pj KwJwaJl ^yi 

bxs jXA jJUj <Ll iJy^Lo Jas-M L*5 i. JaX«JI ^ J*-P JJ .SjAfljl cIa jy$l> 

.ii^JUI iJlft I j*~s£\ (jjjJl Jai* <jl jXj tO^II 

iOjjii\ ji 488il>JI (I)U»oS/l jjia tA_*~ia <O^Lxt ^JsljVl j-ljl iS*il j*J 

.LULJl ^ 4^ajyJI ^L>L>«^J| X*0 | T ^ 8 )1 ^JC’ 4|t^«Jl ji AjjiJl ji 

JSljSfl j-iJI eU«j aJiS yp 4 j»j ^ya if.Lial lyj^i 

jUjit ^li iJlj-Jl Uift ajU-^AJ .8j-«^JI i-yiJl oLljyJl |*-^b jl JjJ^J ,y» 
LjlSUa t _^L»j^S’ ily^oj J^>jo 0 j **- # aJV (ysjw'-Sl ^ jLi>-Lj 
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^jA A*Ja9 eXa .ill jiVl 0>b jLtapVl j 4 aj J j>- ^>-jll)l 

la l AP^—j jljjXjl ^ il^l !x«j Iftl j 5 >\ $ ^jaa .Jj-wI An./li CjX>- 

oLLusI XjjJj*- jji ^>JJl ja t Joxi—Jl ja jJ <jl h—jwsJI <y> 

<- rr p\j ii Jb AjL ilJi jJ^P J jb" <1)1 J-*JJ .illj-iS/l oli ^^Vl 0jjl 3 ?)- 

bl U A9^*^ t^jlalU iUS ^jp 3xJb*J AA<I 

c 5 «jJl i~>«Jl £~0JJ J aii .N (3«X® Ji«j j* 4 -~i i l jt- ! y &b Jjl j)}\ jJL Jl jb 

<.&j \*3 la ijb Vjl .aJpU 0*»b AljsjjI oX® ( Jia ( Jj«J AjI OJu yAjj^S" el ^>-1 

lfrJ^>- lx ^jJl JjS/l <jj_^<Jl -A^l ll)b aJLa! < J r * j^LaJi JuA 1 * 4 —iijl J^P j*^pUi <1)^9 
Ux villi ljl*9 X9 l_^jb bl_j .|*PelL C—vv-PJ ^pbjJbXlj^- i_3j^ia jl^itl ^9 bi^L^I 
. laSLil aJpU ^iSl <l)b J j Ul ^jA £^J| IX® <1)^9 Vj*pUj jj 9 lea 0j%j>*~J I _^>b 

tUiijil (3j«i J*P JjIjVI jJ«Jl ybl ;AX» <1)jJU 4 j 2 la it 

^jlp jJ*Jl OjjS ^Xa £wiljjl .l~X AjiJhixa CJb Ob-lwt ^ 

<jl jJ-^XsmJI ( j»« Ajl ja-^jj .Aj^a^I aXUI eJlpL~*a 1 -■<>» i ^*^^ajw (JL^aJ^II 
JeLx Ji tj*j ^jAj .liX otXJLk lAaUjl JjX IjjLa JaljS/l ^^iJl 

t ~ 5 j~* ^_j* t _ ^» ~ J*l l X4JL0JI ^9 (Jl^>x)l Al«rf Jb 2 X«J AjI <—-wt Jp-^jjl 

. jbt ^ jJSljVl jJill lx tLflJ^il 

£mJ 1 ^445 3 bVI A^LIup 

ja-® l^«wjl ^mmII <jl .aJMI ^a|x>w^val Xljj la -Jjl Aj^JLvIl 

X*jl j_jXa jjlJ 0 jl^aJl eX® j^la <i^*^l lx»> <1)^9 tAj^fl ^XX*I ia A A 
jj~a AaX aINI |>lx>cxl <l)bj j>-Sll vXUI^~>rjl ^a 

<1)^11 jl V jJLjl bi^luat <l)b LjXj *i/jl la jAj H.JI_^JaVlj ^UtaSlIj CAa—J»wJI 
j»lx>»x~^l AtSl vLnXI !x>- X Aa <v*' j Aaloj ^JLaJl jbJ . vLaliliJl ^9 Ip 

Lj~<W>S/l ^ ja-Pj) £>"jl ^l>Vl (3Hi ^ 

^L^aJl {y> XJaJI jb^l ^~Jl ja-bj tvJjJjJ AaLjj ,(jl>tviSll iibftj b® £J»-jtjl 
^ 4^-*^aII j^Ip <^l^ll l^9^ .^mJI <J^l^ ^ ^ ^ , xij <3 _^; * “ ,J _^P 

Aj*Xj .^ L g-aJl eX® . )...a ‘ .. T . I ^ i^*jlJl p.^.lpj iiiili Lbjl eiji!l ^.la~.„t 

. (,8) ^' •— 1 aUIjovJJ AjXJL e^9 jbl c-Ja-a (JaljSlI jJLJl ^>»pI 4<X>I_j jlaxll 0 X 4 ) 
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jLiiJl »- (_ 5 ^ (jjilji N (JSljSlI ^~3l <jb ^*~rf 

oJbljl«Jl ijl ^ AIj3l ^jjoj t_~w«lSl JL-ulJl tl)i jAo Cj«< 9 *ll i-ilii ^ 

HoliJl l ^aZj> J~ _SI 4~»JfciJ .olJLjJl ^,_jlpl JUiNL JjIjSlI ^-i-D C->m—> 

<jSl .^U» IjjJaj.j*J j9“l 01 L^ijt Sftl AmmJL 

j^laj jlS Lj <UIa )1 >_ ~a~A i-X; ilb* 

(^Jliij Lpjil 

(J~nbiJl ^J. A a; LS^a-a oV VI 

■ * >5i . 43 jy~A ^bi j^i^k «AiJj .ob~«Jlj 

{y> Uj—ij . j~5 jl>- ^yJl Juul olil—a ^ylic- {j* olj-jb I jjjd ijl—oL-i'iM 

OlA jA Aj>-JJ O^H |»gXCo.J *J^9 t_jji Ijl-X; 

Cc-jl — ^*Jl — JjjjJl (J-olil ij?-"' >x ^ ^“■‘“"’J • 4.» - . o . »ti l i&jAJft* Jl jS- 4iJj e-L^ixl! 
Lfe^jo 'ij-iufi CjL> jC’ j\ oUlj^>tJl iv_AIj-*JIj jbxaVlj i—fljJ jxJL 

t^LJl j toljL^Jl jJju jiUaJU (Ja*j oljL- kiijj - 1 *jj 

ol~oA £j> J^LcJl LAjI jjJl j*Jl*J t<_— alj^aJ! oift o-lpl —ojj J o 

objj^Jl cjIpjL^j jjbJl 5-iflj Wl>- tiJLJS iljulj t<L^bx« S3 Jj SjUJI ^ yu#i 15jJl» 

.sjbt^Ji 

ji- j£\<sj\^ { j£jJj j~j6 t J& ytJUjaSULioabjLj>>^Jl£>>j 
oUajj .obLbNlj ^jjJbcJlj iSplj^Jl ^ l j0J+qp%i\ Sjl. 1 ^- tiiLjl 

1 -L>- o jtS ^Ijjl ,_jJJ ojjlaZoJl »—-^mJIj l {j~> 
i«PjJl vl~(J jJlxjj jrjliJl Ja.. Ao . l l iijj—11 jj» 

JLi^Jl ^jA il)b Ail Jb Vj .IJblji* 1 jji 4.. A~« . i 3 W* J i 

4iP C-J>xj (^JJlj t4iUaJlj oiLjl {m Js- Jj-A>Jl j!U JUpSlI oSa j^Uj Ijjf 

^1jJl (■LwN U-— J> li»jji jra...A-.ojl iJjJL-Jl ^ 1*^ 

.<cja^>ljj Ji lt yr jb*JI JicJl 

y*A- ^a 5p y^3«l\ SaUJl frL-iSM ^gA jl—iNl I^jC-sO 43jj*a obi j»JJl 
oJL& oi ^ja ciiJJS bi^«j N .<Cm>» Oj^a 2,5 ja%j j ioIj-aJI 

^ js?tA A«jl^s<ajl pL*tVl cA jlEJ . ^i>Jl l.^ w ,. . / > ^jill ^jSM olji'ifl ijA oL«<iSll 
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a Oj£> L*jj n—ikJL) <cJjli J5VI olj^b/lj . lo>- <co I^jS/ ( j^ajjl 
*V 03 uiDS Jl oL^ajj .iJb Jlj V Igjl jJ iljp jJ*jl IO>- iw-JwaJl ^jA oj 
■*>■ JJ ^lOa 0oi L$jSl J^Vl olj^bU iLo^a LlL Jp ojjcJI «^.U? ..'. 

\y-z)° ^Jl ilj-JI ja JVl ^Slj ^JlP 

J UjLxpL 4^_>jJjJ| 01j‘/*^ j^ f u-^fib 

v^^waJl 015 ^1 iiliaJlJ oUl ^ J y &>Jl ^ J jJl OXL 

^U^Jl £-1 JO-lj £ _pjj| ^23 ^aJZa lOA JjJj .ij y -I J Joj IJp J yO >Jl 
COl>u OaJj . JLJl ,j^ £p-0J L<ajl eOja oJU obdl ol^J^l JJj .^UanJl 

•2^ J ‘j-jl <^0 jI ,jl SOjO^Jl Olil£aVl J-Aflj LajI ol J*)l I 4pUo 

tjloi»-l> .jJI ojl^a JjI U jAj lj_£_J-Vl ^Lp Vl JlLa 4*0 j ^Igjl J 

iillajl J ioLoJl ^Jp J J 4«lpl3 ji£l Jjjs 4jlO«> 0'^>y ilVl ^IjjiOxI jj gU 

. OaoII J^a aOjO>- £-1 Jl jl^Xjl 3Jl 43lo) 
^•Jpal oloSl 0_J>-03 Jl JLaJI jjP ^IhOoVI aJL^P J*J toVVl 4pLo J^s- 
<S^ <jl LaJLi» l£J* Jl j^&}\ J Ailil 4 a^a Jl 43 I 0 Vl> **i — 1^~ tO^" (J'ljj 1 ^7^1 

jj* oljL^Jl aOA JH ^jA < _ s — «^»«JI Joa' . l l JwJj . <l9> Jl£Jlj pUJI Jl 

Oj^ ;la~“ * t jljiVl pVjA Jia ol jJ tepliS^ _^^lj jt^I ^1»p*I jjfik I . Ai l 

43iU<x<Jl ^a OjSCj V 03 tj*j {jAJ .iSUaJl j eiUJl ^jA OjJ^JI - jj>yJ- Jp J yOA Jl 
yA 0j0>- £y j$]e> t43 jyt<Jl ^j/Vl Olj/Vl 4plw» yA Jaii O c^jl 500 Juu 4 jI 
4jI JOwJl j ^.51 ^»J tialiJl iw^vOXUJl Ol~JVl *uLp JJaj Li^il (3j-i J 

.\j»j\ loiaj JS\ ol? 

J>CJ jc*A . J< S «J| ^l>tal ( J Lo^a Il-^l O- J 03 <U>>lO«Jl ol JtlJl 

4_>-l0aJl oUijjJI ytM £A (_ 5 Jl oli>Jlj OjjJI 4PjJ Ow>I tio Oj-La 2,5 
03 Ujj ^Jl j ;4jOJj»iJI jyA* Jl yA j ilOj jA lOA OLS* . O oljj3 yt- <w>-Ul 
v_^>-Lv 2 ^J| jjJaJlj LaOj ^jy> oVl Ia jAJ l^J^al Ja~a JJ O y>- ^-“-^1 IajU] 

^jjl isUJl Jl isLiVU ia-px^Jl ol jLj jS- oi siUi JJj . jjOjS/I JU- 4 -J_I <0 

jjauOi^aJl j^JjoIjjVI 4pLw9 jjJa 0^3 (Rick PottS yjy <2LJ li-jj . J*aJIj 

^ 20 ^4jlaJ5 I--s-j .<U>-LL»J| 4j-llaJl oUxij-jLjl aJLgj 
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j Sjli ljS Jii .*tl* til l «■>*»1 I a 1 te. 4 ijU./sh A 'j ■»»!! Oj^iu> 


Ji5 ajaa* 4 -q^Lc. (jJoljjJI joiollj (jlS ._>».! d^® (j-o 4tjjloj Iflj 

•l~ -^1 oljjSil glijoj -f-fl-® J«L*^ tj »■*<•> d® Ji^® 


£& . . !».>-1 1 3- il<- Ijf. lU*,.. l ^jjjJl i*JjJjI l_jjl£ alj~> II ^ Ij jflim l (Jj iJI (jaaLiull 


|i|jiUlji\l o^ljull oL*JafijJI 


£j$jjj JLub ajoSJI .Sjjjall liUi Jj] (j-^jl^ll IojaJIj 

i^a.1^0 .SUadl iioLUl 4iL>jiaJI_j Alt LuaLaJI La.^J jJ - 'uft llj «Lj£$lu> 
jl<II 2*... J t )»~ 5joJJI ( ja Jj^ii. il«./<ll 4-^SK«l AjjT Jlia Ci nnl nJa Vui 


^ill oISjJIj -4._-.UH 4Lgjlj Ja. ^ JjJjOll SjOill dl* *ullj £4J 

jjaj— Ijj^i .2 •'(] >11 jjij .^Sl^oJI ala jaxUI Zzjauj ijmjJI lli^Luil Igaa (jlila 

l~>— ■ La JjJju ^Jc dJJ ajj5 lixuuSI j2 —alaaJI jji ( _ f -la I^5 j di^JI 






^ a .-.„q ... 1 t m " I I l^au&l 4oxJI j - * * Cl' llflfi al£l "aa |U (jaj iliJ 

jliJl IJa ^ jJJljSfi 


: (2l) ^Vl U5j .iilLJl j o^LJl ollaJJ ^yt L» OlwzJ ■ 




jl — jj^_xJI £y) 4fcji‘u<f»A,ll olj-All fk-jil ^aLalal jj!u jjjaJI— Lta jx t^l l (5Ji s 

,jA Ijjaj jjSSlI ljjl£ |^a jl in^fcl gjli IlSja- « ! »!*> l^aJlc di^l J a Lit 


aJuaaJI (jllui^ll ijOj&J ,4joJI (ja -Aa-lj ($1 oUllaj-o (jo Ja-J^l (j^l" d" 

jj l -*~ 4 ".<.». SjSlI jjLe (jl | _gjjLi Cul^ 4jj%,-wll oljJ^llj 4 Km 0~vua i ^jjl 

4 j j-> - I I Ci'SlSlI 4f.l'un (jl jalc.! ...4jiaj 4 ajjj1i jl Jjio d^>° (5^ 5 jLut 


j A. >11 aUul ojaLui lijJI 4aj ^ia IgjSl a.uiu 4oajjljlul LajljjaL Cijuail 


j.iX < -O^ajl iU <UuAflJI jjLaall (jjSj Lo l'if. 4 flltLa jjUoo d® (JLajj^II jit 

JjJlllI I I .(jialJI (ja Ijuaa. la^i (jjJJ-a n j^Lt alauil i_i nil^ l jU a i j 

jl j*v ft i j .itl'n 11 ja 4 Kl a A IX h,* jl ^\«_| ajLaJI 4alaJI CjIj a^aifiJIj 

Sjjli o^T 4al'u^u |al > t-klt J JJJ> Ctljaaj ja JalajJI .1 j a Jr t a . * i jl I fl^lrta 

4jja d '' —j jMijJI ^iir\a2 |kJJj ..latu (jli ^Lxlail ja (^1 4 ^l la a (jlc 
.aoljaJI d® J®^ u* SojUaall Jjljall (_jJc J j i rt-^l l 

t Js> jJjljSfl j-~Jl (^9 Ob-LiJl Ojjp tJjiJl 4-4?^>- 
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< S^J .oVVl a-Ap L ... o j n ^•> JLa! aJi oJA ( j*o {j& L-axJlj »—4«^xJl 

J~~i (.5^1 asI 4plw9 (^jJl (JJjl 4 jI < J*fci>**Jl ^y) iLUS jJaS ^ ^l>ij 

*~*J 4j*i$A {j* £jjjl <—»L^SL >cS Sl jJLp j£- SJLwp J^>- ^ ,_jSat 

(J ^a> Jl ^jjj jhTo l l j^Jl (■')ljA Ap UaT .vl U^ c^w»Jl ajjwj JUljXa J^JL» 

la«Uj tjiS"l - L -JLa J ilxj ti_il>«JlJl <LajS/i (J^s*- cj AiUaJlj o^LoJl ^jA ^yjjSvj L“ 

■ <vij J a]^x%^S\ 4. t ^J 1 ^ylp LaL^a l^jlj 0 y-* J Lo-I l 

jj-al—“Sli 0^3 7c.aAJ -Ai*-J! ^j^yoS- ^>- (jVl j^yls*- |*J Ajl |*Pj 

yAJ -La j*-J -lil .J^aSL ULj 1 U ..~ ; j j£i ji JbljiaJl JUjcJIj ja>jJ jJj-.all 

yA j****S\ 0 ^ «a ,,/7 l l ^jjLo^-Jl kZa\j \ot Jj jl* 

AiJUl . l^S^La i— a^j a j Ji ^Jl ^j| ^Jl 

jy^J «J«A3 Oj£) L»~j tv_ill>»-a I t— -J jJWjl y^jjj C ( _j~^*Jl ( _y^' t 'g 1 -^ 

j»JIp colia>-^L>Jl bJa t Ji«J 4^i>«. 1918 ^L*JI ^ .v_jL£J|j I Jp 
tSJ^ ilLA -til j* -til Louis Bolk .JJUj, ^jiJ^JI ^^Ldl 

oU—ll ^Js- AlaiU^JU Is^a c-awi j t«neotony ^y^Jl JSLJl *LL^-|b 1$Jp jli»i 
UUaj .J~*j)\ l y* ^ —^Sll £-U*aS/l ^ULj— ^yjj ^I Jia JikJL -tfc-ijl 

^j-AjSlI JUal'illj jjjdl olj-lillj ^Js- ejJLaJl O \jy*-» CJI5 

JlAla'ill 4»ijJ j3La*JIj ailiaJl ^y> JbJ^Jl (jliJi ol ^ jjU C3 

a j J> \1jA>u j! ^y> Oj£j -J-43 t<u^<Lu ^j~Sjb Jij jsy 4lL> ^ 

aUjl^.1 Ji O-jf ^yJl ^SLjLJi ala .Iw »l iJUp j^J OoJb>- ijt 

4~aj CjIjIaJ jja\ j*J- 0 kiiJj ^yjj jbt^aJl izAJup 

. jl*-*aJl JliisSfl ^jJ ^1»1 ?mJL] lialiia L 0y o <>uo (^JUl d\Sj . aJL >jb 

aj-iiJl ca-LlaJlj <wxp-S/I ^Jia oUl ^y> lJL>- j~£i\ Oj£> blj 

j-lJl (JliiaVl j>^>j ^jA jyAS cJj Jxj pfxAa j ., JjUsxJ'illj j, _ll 

dr 0 <J*ia j~*Ji iviDiJ A>t^jj eJjJ iiLa j La iJ j>d I {jC- jLJwaJl 

j*J taJUs l>- L a ^a L«P (1)15^ LiJS (1)1 *Aj hJLUsS/I iilp ^ i .j ^ ll 

• l jA iLjia e«\^»J ■Ss>-\j jl5L ^yj ij jJLi o 

(_j^ Uwal j l-Us Aj^JLJI ( _yii')/l ij^j^ olS^ i!-b>- ^jJs>- cJj j 
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tiUJjd A>wjj IaJJ < J*Pj j-lJl y^a^Jl y« ll)li [£ jJl y<l f S ' L> ' 

jft\ y>y y >jP y e^ljj aJ . j*^*\ Ji yc>Jl alLi—I a-L»p ^Ja JjJ 

ilijl JlS IJla (1)1 £9 y LUJU t ^la lli i&l>*jl aLiilil 0^1 -Xa L$1*J 

y> c JS\ y£j jJ jj iSsUl 20 y> Jily iLiiJi jtJJLJl yis ^jJl y>-j ■'-^d' 
pj JUt»Sll Ji»J L—JL 4jl you La jAJ t L j-P»3 aJu»P oJpL™»-> <jLil?Sll jJi 

<jl £-jy <1)1 J ioLa 0 j~*XaJl ^j~S jjjla Cou • O-ill ILa iL*-l*al 

. JoJj>- y> OPjL~j Oi yOPiJl &La-Z—o l a~L*p 

9. LsLflSf tj j* 1 ii«w«Sr i 

Aj ^^03 taUta^ll (_5* yiLflAijl £«jl j*J»i>- oila^l v-^-Ua* 

cJtf y^pUJl yJl of LLL- Jl JiUVL JJljNl yJl illjjt j*^>- y?LL>«jl 
'JtJ .(Lpyp illjjt LfjjJ yJl) yjjLwLil \Zj\j\jy- y« J^j yai\ *Ual 
yju L« jAj tlJl>- ijjUlla UUJ! isJ a Jlj jJ~U A-JiUl aiLkJl oliliJ ia — i *> C-ijJ! 

ya pp^Jl ( _ j JlP tj»^«j»«JU jjj oJl >-j J53 5SUaJl ya iUL~. oL«5 j j*-f>l 

?<iJl)i OjJbhu <_ii .5SLUI ill>Lgi~<l ^ Si j~~»j jS 11>-L»tal j-iJl y-0 <1)1 <uL&>- 
Peter y-jj Leslie Aillo jLi jJl-J oULLyJl y«~iaJl jJjJI tJU 
ZjJuy _jj£Sl! ^-linaSlI <1)1 )yb Lai’ oVjI>*jj .^^LaJL ft ^J S^~a Ajl^l Wheeler 

J j-/»■»■ 11 ^jsl jSll j-LJl <LL*i (_^Ji)l La tSiUall y JjI y*A <—aJliill 

ti jjj j^ai\ aiUaJi J j+i a?»JJ <u~aj ^UiaJl y JS\ Ijlil ^iSUaJl #0P ^^jLp 

1*1 Cij y Jb_J»*Jl 1 jlS\ jt-jji ji ?SJlp A-P_^l C->li tajtbs^a Lai OP IjJil 

.L*djl jS\ alacaSl jJjulJlj L»-L- ^ 1 jalil 

Laaji Jjulllj jS 1 ^yA aLcaVl Aslia H S£ <l)i 4)j*a {j* t<3L~~ll 1 -La ^ 

L»Xo t jl jjj jLy ULj .^>Uia]l iaUaJl ^ Sj-i^ A-aii 0>-L Aj Si t^aJl ^c -—1 ^ 
L .^gi /olj 12,2 Ubj JLp! iaJ LycJl oLiU /olj 11,2 Sy iiUi £«JU 

v^LllizlI y» Jbyjl Oaj i -L -si t i 1 La <1)1 jJ t^il ^Ip JLj^laill oy«Jl 

?^«J1 jJ^P <_yLp Aiajl>»^JJ Aj JJj~0 C-jli yJl AjiLy^Vl aL^abLl A~»«JIj 

eilaj <1)1 ‘^L>1 jJl y> .1 Xa aUja^ll yllfl' j Ji*lt >^’0>«J JiJi j*Pj t^J^aJLij 

y>j JlSj , y u ^> Sfl aLo^a^U Ajjjyai\ iSLlaJl ^aAlj CP yijjAZi\ isUil! 
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fUkJl y 5 J~S ol *5 'Js- l jOllI y Jsljll jJLJl >J6 \JaJii IJa-I j iLi lla 

oli «*L*^I Jl J5 yjl nyLipVl Jio ^steir',» ialls (_jyp»Aj 

j£\ Lg^w a .A jL£ *Lp jj oli <UaJs 1 P jjJLsu l^lJu j»^jI jJl y . 5 JIp 55 Us 
jlS^ Ljjj -4~Ul jUkij! j JxJlj jyJlj ; jjiJlj ;5JIj->Jl oU-IjJI Jio i5Jj g — 
■* 25 Jp Jj^^asktU oJ-oJl ^l*iaJl y 5 JIp 4 -P y ^Jp JJvapJl 

t >—’U>-j Jp aLs«»Jl jjp yy-lp Iyl5 LL*Jl Soyjl oLJ U5 jL«l jt <uLji>- 
OyJai»w JsIjSlI IaJLJj UjLT jlS jl Aj\l .ij~£ 5JVi <d j~a >Jl a>-j ^^Ip i_jL1pI 

t,j£} Ojhj y>- jl£J ‘ JUJLj . j£\ oU^I lyb-l ji lyISCJ t_>ly^yi 

V 3 ** 8 ^Lo Jl dypjJl tjyw~Jl y j*J jl tv_.w. /al l y ( Jju>C-» cJlSj 
£pl y Upj oJl5 aLSUI |*^jjas jS? tiw-il i_ijJaJl oU jlip 5»UJl 

oUaisI yJl te-LlaJlj i-sap-S/l Ji» uyLip'b/l J^Sl kisJu>- U iJaaHj <.jA UlA . jliLx 
jJ 3 t^y-l SjUxs. -aj 4yjl SyiJl y UliLo y£L* Jj cjLIp ^1 yl y ^L»w 
•U5I ^iJl ^UJajl^y Jaas JiS/l Jp I3y UyOiw-l yjl 5i JJI ^jJLJl yL^Jl 

• J Jjl Jl j*-®J* 

y <y-Lp Uj ^-*Jl <uL*p y jUyk JaSfl Jp JUa C«jl5t Jjj JjS/ li«j 

LoJ^P t-C^i jj-1^ 2 j>u -U>J jS JjVi 5ylaJl ( JjJ . ysJLil 

»ldxJl y 4 ~>-j j»Uaj £ 4 ^ yUIj oJjJj>JI ^-»>Jl oLlaJ j oJuJL>J| oljiSlI 

o%jbJl j jUl ^UaPj t5jj2LJ I jL»*SM c-a»w»I « j.-s» ll jJLii ,<up yJl y 

5^>li]l c... /3f ., o . l l jLo^fl jl Jp y-T l^-iy jllj £-UIj .Udjl y-u?i L^5 ^Si>Cj yjl 
■ ftj 13 »-A a I y jl5 aJIp 5yy o!5 iolUp ily Jp -Jbly ^j^-lo-Uipl 

^ s ^ ta ® c . L >p jL j^gJjpL- Ji jt^Jl^al JaJ tUsL- «cia>-^L» cu*J 
jJp .Asiya y J.o - .» .a Lktfsl toy jiS\ ^ .~ J I jl^jNl IJla_j . 5->-jl>- 

j*^ 1 ^ *■^*'^1 y 3 ^ J «yiaJl .s-uyJl j^jJly! 5 p y^o 

^ y^s ' 1 J^ 1 y f-y- ^ia5l J- Uxp tjUl y ^LJI 

p - ^fr llj ^-sijl «y>-^ J*>- ^JaJl Jl Uasl ^kJl JJ>j .*Uco\!l 
Jp jjjS’ J>- Jl jj.Ui*j yjl Jap- tOljiVl j»ljp«I«.l JJU <Ula tjUl y j*^PsXllj 

.A^moI^UI oJbJ>Jl ejl^JI oJlA 
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jUJI 

jUl ^ a~*aI J^aJLj {jiJJ^ <>oJi dr* j£^ j^ 4 

(iJLJi ^ LSL>J aJ j&*-a Jljj *if cJl^ JSljSfl yLJl \2j\jjjap-\ 0^ ‘_r~^^ 

( jJ>jji ^L-Jl ^jj <Jjt 015 i«liJl t_oL~>^ll ul *l*l*Jl (£j> lO'iMj c~s_^!l 

<_ill 790 jp~u ^*\j JJi Jjl *j*i ■ <3 j4^ a_ 3 (jj jJl dr*^ dr^ l J^ 

Iju jlS jUI ^ J*J viLSi p*jj -JOl j^\ *W 0^/1 ^>jy^ j* L* ^ 4~-* 
Xm y>j Jb» cJ^I Ji i^$>Jl e.u jIj! Jjt oSl 4j-iSo ^iUi dr* JaaJIj 

^jaj LijlI ^ jUl ^ j^~*Jl j*5o*xL) (^_jjll3l JJ*x)l dr" 

. (27> a^0jJU l,5jldrfl.Jl 


j*JL*Jl ^»Sll L*Sj • jbJl ^ jJji j 

: <28) jUl ^jU jJUJI ^ pj&\ *\jJ*S\ Jb4 (.Stephen Pyne Jax* ^ySlI 

£»ljluJI J^Li. icj^uJ lii^U-ul guiixi jU .(jg jjla * 3* jli C*t^l£ (>=-*» 

jiS^ .Pleistocene ^xJt j'iU ojStis ^i s^lioJl 

jmutij «4jJii> oljjJ (_g, nl^ . l l jju^aJI C>^a .jb *ftc. 3*° 

(jAaj Ci5_^c .ijlteJIj «^iJl5 6 Jj^jJI (jfJ t4j^Jc^oJl sl»lj^jil j 

oliUJI Ctj-uOkjl .^L^JI La^jJj ufi^j tcLoJIj jJLaJ I jj-fl 

«Ao$ j3^ <J-^° 4>*uKH sen 1 ni.nl) 3^ »—ilaJl 

J. jUU jfct<»"Jt ^lt tJ LJi ^l£.Jj Cijl^ clL 

.a^jlj CufrJ ^hjjjjuL JI j ad»11 

c-oi’i Ji \Sj>\ uUsaU (^jlJI aL apjJI JaJ 4^iUi ^1 oLflj 

A3 Lai |»UaJ>l j^LJI ^jls)l {j* aJ>-_^*JI a Aa ( J-j (iLl^s AiUaJl j^JLp . jUJl ^ 

. <29) «jljl 


(3/ 30) |*^A»JUaJ IJlsj- a jiS »_9jjJ» fc^® . 

aIaJI f {jA (Jia IaU-j toLjl jjS>Jlj OliLJl tjA A Xka ^|ja^ JX> j j* 

.^Jal^llj A.».«Jg JLaLJLa Ij jj> -iS jJJljSlI jJ* 5 tj3^1aJl oj^j ’\£j >~I ohsl^ (_$jJ 

y> J y _—« ji- JUai jJLp jJLJI J-a»- t j->-XJlj (^j^Jlj J^>- dr* 

^5v>iXjl |*J Lw .AdUaJlj ojUJl {jA eJj-b>- jA^/ia ^bJLij tA-jlAiJl 
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iwjLLpI jjj j ^^8 jt-ft apLx aJU ia~JL>JI oLiLxll OLL** jXJL) jLJI 

l_jl*3 UXfrj . i_Jj-P>*Jl ya ^-IjjI aSUp^IL tys«-Xlj JjSlIJ 

oli jiLjia ^1 « Jjj AP-tuJl ^UJaJl j^La* ya 4,^4^ AjPjj jXjl Jj>- ttXUS 

j«~«Jl tx LaXp iXaj yaJ (_s® (jpb*" L*^a XUS ^w ?lj .aJU- AjP jj 

lJI J-Szjl t£J>*>ti I flLji* IjpwsI ji Xu .ApIj_)J| A~.jLj> 

jlS^S/l IfaL-sl ya AsUaJlj oloJl ya oL5 UXl Ijjc«j>- Lj_j tdljjjl jA i«i 

.lg ~ . fr jj ( y Us>Liiol 

■ LpjI ,_5 yi-l oly^j* jLJI ^£i>xz}\ ^JlS ijgtalL ysUJl ^XlJl ^Jl asLp^/L 
“W' ts® olj-Jl ya Jt^' ^ y~»k p-fr-*^ ^ jXJl JiSb- 

frj-jaJl tXUS ^J| i_jLajj . ^ j’ . fr oXxj A~j jLLoJl oUI j*?*Jl IjJLap- LaXi t^jlUll 
•ASl^Ul Jw> jbJl yp-X |»IS XiJ .|»jJl olfrlil Ji JS jlyJl yp jiUaJl 

XjXj X-aJI oUI jyJ coLUJl illjj aSUp^JL toj..SsJI 

»—9 jj? A t .j. i ^ LjJ^U- ^XJl tx lyXodl aX*j eXX>- A~— < jj aJUp ^jL»«j XUS 

.^Uakitaj jv^jLpj a.-P- ^ j£J I AXJ ( _ r i’jLjJj>- 

JjIjSH jXJI yj ojjjJl plxa (3y jjlaj tlXLp eXjkJI C-pa^-p! Uxj 

^JLaJ Xl ■ j <I)ji — ^j^Jj tfr lao Sjm^JI yj^S/l A*« y A^Jl OjLIj^>JIj 
c^aj (_jjJl jA a»IaJ| > ,/?r. /> 11 J aet j*a jJl <JJJS (J^L>- .a)j j j ojLj^j jbJl 

( _ 5 Lfr yi IjAii! tjLJI Ijjfc^Cj jj yjJl tyyiSlI JjIjSfl jXJl J5 Ux< 

xt Johan Goudsblom ^jL~oj>- jUy>- ^xJjjJl jJIp 

Atj^Xj Lai tjL.A~)NL AaliJl A.».j9tt<vll OLmJ^J jLJI (1)1 Jxt>fc*jl ya 

c)*® 0^ A-Aj>J JiSlI JjMj^I jJLJI j>a^ I-^ X j tA«P~LuJl i_ 3j >JI jjo ya ol>cjJl ya 

• (3,) ui>^ 1 J-* 1 J^' J~U! ^iUJ' 5J0>L, jt tdJUfr 
yjjj Aj>-jL>- aSUs jXa« P IjJLsAP- tjLJl ^IX^Xal ^ ^XJl Ijb LeXp 

aSU 5 |» Jji a ^IXhXjiI lXx«j V uiXJ jj A>xjj .^jjU!| ^ g y> (JjSl JlAjCjl ya ^1 jjl 
«_SLj 2 jj .j-lJl frL~p~l J^U- yjXJ 'i/ jbJl y> AaJJaxJl AillaJl iji KjSl Xu AsllaJl 
AalpusP (_$Xa jaJLAj t^J^PxX ^aJ l ya ^jSo (jl tJ>- ^Jl (_.»..pll ya jJLj tXUS 

c£Xa (_^l ^jJl <_S yj "if LJ'ilj .LjJ^LsJ- y> aSUsJI oJla 0-a S X yd I a^LaJl oLa5 
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tjtLJI «JL* ^Lil (_£Aa jl lisL»Jl (JlpsVl jl UULJl y ^a^Jt (J^lj^l 

(_g y >Jl S j3 ^Jl {jA 4.‘...i».a -U^So C.Sllail ( _ # Jl SiQaJi 4-ft^ ASS 5 jL jAi) jl 

^xJl 4iUaJl oUi jjAaj ( J->c)U>-aJl lAlls ^»-P jj ^-“ll 4>*0 

AsliaJl ^lA>Oal B ^tUa-Aa ^>lAiO«l lApLaaS jbll y> t^ULj 1( j«Ul I^aAsoJ 

.4sUaJl asL5> ^P ^A «S jS J5J 

(Ja^is 4.alia,.0.1' AsliaJl <U«5 jl ^jAijwj (_$aJ^JI 4AJI j*-)lp jAi 

^jOal jl 5 jA jlAiftj jS\ jlS jUJ <—3 j —oil ^^xlAiOol A»tA> J^wjL^SlI 

jtf *UaSJI ^ jU J*J J. 1997 <32> f LJl ^ ^.bll ^I^JJ ik-jiJl USJI <>* 
LJlg»lj Labi jJaJ tL>*->w? AOS jl5 .aUI**» aaUa oL«S ci^ 3 ! ^ ^ ~p l la~ .« , l ^9 
j^Aa t£t*slj]l ^ ^pJ tAUs £*j .4slkll y> Abla CjUS ^a IjlabJ As 
|*l ALjAjI aL*J i<Jll«Jl (_5^ 4 4 *«jIJI i3j^i • 4 .»jA aJl jbJl 0 A& ^»lAio<«>l a»lo£ 
As A~Jj ci_pl ^ Ua ilA~J JJi As- j£\ A aju SSlkJl ja a j^S <U*5 

i$sf j ^^Ilp jjAiJl lAa AaAxj As Alls . Aa*JI ja Ij^S oL5 Ja* Alii bj£> 
ibJiS JS\j aaI^J ^1 Alii 01 tAJLa>Jl tljlj jJSljVl ./•^l .4j**Jl j&> 

l g a _ i<j£- „.J1 4-«-.lall AaLift.ll iLfsJ^I 

y* (_JOils' <UjAa 1I L)l(1)bl .j*Jbj AjLftP jlS jUl ^ j*^>*xll (1)1 Aj N 
^Jp jl (_£A^a3 J5 \Aj tSSUall ^ «jijP ‘AjAA’ jij>^ yy Ifc* ( _ y lp ejAall 

4-LfcP JjjJ . JsljSll jAJl Aa*J y> aJ-A i-ft^ As (1)1 j-J 1 aAa JjJj i^A^as 
( _S ,a A>t^. J ^1 ^A*J1 jS- sUo-Nl (JLp oil^ (jSliillj ^5*5^11 *li^l 

.olsjSfl tjA ^^ftJisJl iJUJl ^ ^>j\ z~a v -fr l ll b\£ jLll 

ilillaJl y AjJ^JI ^jlp Jj-aa>Jl 1 ybju ,JjljVl (j^LJ! (1)1 4>«oJl Oil? Alii |t-PjJ 
^jjLx~ 4 JIS U5 tAlJi oAajj .aaoII ^ja aj^JI \y\>- j»-g-L*l AlJi IjL^s Uaxpj 
aLUJI *\ j^Jl ^ ^liiol ^,11 ^sl a 5 ^ r iJi Jis ijA jLU ^loJl ^»1 a>o-.VI ol tjaL 

• (33) yutfl jl j-j ^ 1 I L» jAj J Jloi^U 

Ails c > 4 AaI Sjla^jl JsLxJl ^A^l JjU t 2007 f Ul ^ 

( _ 5 JlP jgL (SjjAJl oUft^JI) i^JjAA Ai«J J-^I jl (p«-> Nlj-a jlo~»j5 
(jJaSIIj ^jibU ,j^*4 i,_jljbll a>- jAJL tj^bl (_^jl Ift5 .olk->t-aJl ,_pJj awUI 
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tlr* jl-g-*Jl *iJJj^ jr** ts~^' 44j_ r iJl 

t j~£-i <-~W>Sll Ja Oj£j -Ji .*—ilLff-jJl ja Uj^laj {y> jj£j js\ 

cr~^J 'Jr^L? -<~>jyi J* olkj^wJl ^ olj^Sfl ApL^aJ A--LJI il^*JI 
5Slk]l OljlSbl j£J \jjAj>- jlS' ^JJl 4jUl j*£*«jl j^9 4JLSlj J£o ia_i Jit 

• 4-LoJl L^«*o ((apImusJI^ apIj^JI aJLJI jJ| 

4Aa_~JI jL>«Jl *j ‘uS’jjl oUljj^Jl l-l>- aLJj aU 01 *pj t^iUjJ 

JjL«^ ^ixJl o>L jZ*~a JJ (J^stf^U jJ^>- aJL>*j Ja^ouJl (Jlj>-t j»J 

c->H53l |» la» 4 ^14aJLa>JI ^ . j-1 Jl IgJ) ^jxJl oLji—^Jl 4 Ja>*£i J 4^j 

J (j-^LJl 4 —jL oUIj->- ^ja to_pJlj ,j-iijJl j!U tijJJLJl *jj >+Jl 

. a^uLJI Jp L^j j£a l)^>" 4-Ip cA*a> - (_^jJI frlSjJl J./inj a« 3LJI Jl^>-Vl 

oi^j LojI Sjj-Uia dJl5’t Ja. j> «. J l Jl_p-t £-a *_jU»p^U j£w cJ&>Z U'--< j 
(_^J l vlLLJ aUI*a J~iv» -li*J cjL_^—« jlSol ^Ja^J 4 t _ s JLxJ\j^j ,k_3j^iaJl 

.oLj^Jl ^ jVlj OjIsI^mJI ^JLJI 

Liyt itjl ^ { j~^r Jjl ja i«UJl (^fliuJl oLJ^I olS' 4 Li yu> j-Uj 

J-iJl (If* ^jJj-«lioJl t^jA ll)t ^ypljJl £jA J 34 ^4j«*»IJ jSlI Ojlill ^jA 8 j~£ *lj>-t j*£ 

<uL>b»Jl -us^LJl c jl»L*Jl {j* IA>- j-iS3l iwijSDl ^ ^ ^jlS" JiljStl 

(l) j l,« /a> »J l^jlS' Lj 44j^JU 5^-ji 50 +J 4j jJLa As^ji —40 {jA £j\ jZ 8jl y>- 0.l>*jJb 
.AUo OjjIa 1,5 {jA 4_Jji LJ (j^l^xilj frljLiJ ( j == 9l? Ailisj SiL 

J-Aftj <c£aa aJLJI Oj JaJl SJOIjZa aLSwXj (jisLa ^Jj 8^>«^Jl uSa oJl5 

i»UJl Jl oLJ^I ApUai^.1 ^ olS' ^JJl ^LSiJl 4 —AjScJI ja Jbljijl ^ji-~Jl 
t-j>- jLjC^iI JIj-?- ij\ ^jlll JjVl 8 J^jl ^yA (iUj vlJl5 . 4 JI J y0 jjl 

c oci liv^' •4/ c, ' a ^' 8 ^pL»8j ^j^I 4*rj ^ j^S 

i/'-SJ 4 j^ih Jl &)i 

JiLj -uLjJ 5jt jji 1 4Ja-«! jj 4Jj§--; lfr>-l_’-.^l AJUiil 

J 35 ^sJifc<iJl ^l^jVl (^»U j}S\ e-Ja*J (_jJJl 4^1^ 
4 (<u1p jji*Jl 4.~K« <a )l ^y> O^a -li t5jJl) ^tfl^Jl JJjJJ IJlol JJLa jl j 
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(3 Jo {j* ^11 jJ oJl5 JJljSlI 0jA 015 1^1 L* *-J joj *il Ll^s 
SiUl ^1 |»^J * *jSl tOJJ.i5 015 ^«S/t 01 ges*j*S\j .jUJl j*^>»xJl 

1—3 jA j J oJjL- 1—SjjjjAj • jbiil OT^ Sh ^ (_s^l 4*0^1 J 

jJ*L® jJ* iib* Ijaw» Ji jjy^l^Jl ®^l 3 * 015 lil L® J_5lxiL baji 

dUi Juj>jj . ( j«j^LgJl f-lJJjl Ijlx ^Ul 0j~l* 1,18 S^a 4j| ^jJJ j?~i 

Ibji 'jQj j-iJJ -kis ( _ r 5jJuAj_^>- 0>-Li] -13 Jjl 01 0 J>£ { _J& 

J^i ^Jbl JjJ tbJb- SJljj oUjjJ l*-Jj . J**ill (j-'a^-SlI 

OLJ^I S^>6^ £® iaJj iJJJi ,jjUajj / 36> <u« Ojb® 1,18 jp*j -b® jjb 01—J |*—*- 

^l 4>-l^- jjp L® jAj i*— JjjSll ojliJl Sij^j j i5t *-• .. rt"<> i H 

.4—»l>" 4—jSf 

^ Ajjjws ^151 _/®Sll IjJUj»- Ji JjI jSlI _^Jl JjJ t^yC-bJovtfl .Xbo ** k*~.’ 

_j« 5 l i>-Uo 1 j j*->a |« jl«l uiDJJ Aswiij j «a: l J I ^b^jll ^b*cJl 

jjjljt* ISUJ ^bl jJl ^ ^jUl J^>- .j»^jL»j | ii $ - -9t l i—a J b ~i 

^Juj JjtiJlj i— ajbxll CaLbp iljJbv OJl5 >—i-5j <.i}jo?jA CJ15 oUaJl 
cJl5 t^»jabJ h~*j> jUc® tJL^b J50 J ^-^ri l *—Ui jj .L$j*li5 

bpl—^-l oLLwaS ^Jl AjLjJI Oilj oU^i>fcJl eilp sxlj <_Ahi»j 

j^SUjj . <37) oUaJl ^_^A® ^jlp |»ji t^Jlllj *n_SJJ-gJl SiSllaJl ^Uaj diii ^ Uj iii«l5 
CJl <U^$Jl® iiUi L ^SjLjiiyr Ojjls> ojLu-l. t JjulSU iIAa (-juwalll ^UaJ j^a> 

\J»j I l^pLk^l UjlSol pjj t^Jil ( j~5j1j-01—3 

silUJl jJUj James Trefil JJij L r~*~r jJLO' j* J5 jLil Jilj 

fb SiUJ 0^jU^> I y& ^JL>«Jl jL Jl 0l (Jl John Barrow jjt 0j>- ^yUaj^Jl 
J50iJl ^Jo y jA U5 4^5USll ^ (_j3 JU-i i j~Sjbj}j>- >jj Jo 

JyjJ> ^yLftJLjl c j£~..~£a yj iilj5jj! y» i_j^i!U JjjJl <da>- oJl5 b-ri -(I — 6) 

S^LpI 0 JJ>tj 1 ^jl5 jbJl oi £ja . f-\j>%^ai\ Ja—>j ^ <——i^P 

. <38> iJlp 1 —aJISo IJt>- AaJb>b® 4,ala:® (*-fr*^b<i jl5 vl—?- 1 _ji-J |»lla> frb 

olp_j-»>a>® jl SijjLo jUjoiL OiU ^yALxJ 4,. n >. la ,ll JLaULJI oOa jJ—« 01 jjh Ji>-N 

LJLp t4la>-^LJl oJlA jjJLiJ .UUb JLgJL® UL>-i ( j—L® _^aj t jl»*-iSjl ^ S^-i— <a 
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L«j Ja?Jl a US’ jJ 4 ( _ 5 aL»JI Ljbi <A*jl ^jJl ^iaJl 
oJlA JjLa ^3 lljLi ji ialaJl (._.., Sl~«\a (jl^u^ll ijlS' lil La \3j\ 4_S jxj ^jj lliU 4 j£S1 

(_3^S- ^ jyS ^uLia oNjUtaO ill jl ^>-^<J| J^a J-Lj (jll.3 j*-P jj .ij^>Jl 

/■^jJfsIjjaJl o jjb ^JjLa L^XP ^~> tOliUJl JjJslXa <Lv3b>- 4<U»..lall -X*LJLaJl 


.>^5j5^Jl ^1 jl5La ^ iijyl UliLo r^. Jxp- :(l-6) JiwJl 

.(k—aJj-aJl lgla<J~il iJI j £-jjji oJj^as) .96 — 1995 e-Lui 4^li^U~al 

\^Aj ji\ ^3 j^>Jl (Jjjca Jwi^al ijLio*yi L^l LJj J ji\ ^-jU- o^>t^Jl OjIS^ 

^siSGl tJj>- ^.,^3' ^Jl Ip^JXa l2Xo Laliaj ^j^va^Jl ^L*jil (_jjjij <L~J>- tiol ^Xaa jll 

Ji'yi jj^C- jj ^jlp 4 XJLc*^> ^3 l g ., <3 *j ^jXll 44 j-X*-<JI L jJ >\^a j/l ^ l-b>- 

J^« “U^l olXjlS\Jlj U Jl>- ^y> (_J^>-j/l 0j~SLJl OUI j~>zJ\j jJl~S\ 4 * a . i., i 3 1 1 ^ ^a 

4_jUi2j ijl 0j.3 aj~5L!l JjI^ laJl ^11 [g1.2.X" ^xJl oliljJl j\ J^j-aJl jl 40ljJX>*Jl 
CjLjl^JI OwXA Jlil L)L| *—J-flJj .^>j 4 _~iL>- ^jA 4^/5 jaoJLl l,£ ,.~j3) 

£*^>J Ji c_43J^jl I.L& . jjjjl j^aJJ 4-™~»JI 

olJLJl (jl 4 j>*-ixJI ij^olSj 4lJb^- 4j-jJjs- 4 ^3j LJL^il ^ (_5^-LJl iljjdl l'J-~3 

(jlwjj/l La-UpJ . ^J*S j]jj}j>- ^ij jl2 j 4^-*X«j (_5 __^>-j/l oUl j«>tJlj 
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31 j»J llpjXJ Jit j»Jaj lijj) JS\ ky>-\lA ^jlaLa ^1 iaUJi i—£LwJl 

cJl? tp..g.,l,c- JLw» J OjI? ^jjJLlI jjjjs^-jll uSl ^AjJjcaJl oJa 

L^jjJU- o«?jJ Ji o<LjJLJl ol^J aJ tkiiJ jJ aswjj ^^p oj>-Ip 

. ijJJjJ A >^ Sj A. oJ .v< 4>r..rai l*X*J ^l?l ^ » t«J l jtfj Ljl^X^aj/l ^tflj^ajll oAA 

4j1 Andrew Sherratt ol^-i jj-Llj Brian Fagan oU-li jtf j/l UIp ^ 

^jl>- ^yJ| ^jallll d«*3^ <da~l) —ll'-* (J 1 »jI? 4j 1 j. a . Xp ^aJl ^jA 

J>~ <-Sj j]s> aJT ^ip (jbtlkjj . 4j^«*j jfl 4 »j j J Sil ijLflJl ^Jl Lijil jLw 

oLptJI jajj JjJ-SJI j.la^Jl JjJaA jj ■,/?.£• (Jjl>- 4 >«^a«D oJa Oj*aX«JI 

ji oVS" tS^jjA 4 JI j~>-j LJlj oL?- L^xp c~>*ij ^^Jlj t(_gjb> r,./i,l l SJldl 

LjJCa JL>Jl>- ^ja j*A 3 jls < _j^i Jais 1 43 Hal I j ojUJI ^P li»*j ^j\>t^ai\ I j 3 w 

L*i!i njl^~Jl l?^>t-» <^JJi d)l?® tolUJ .(_$Ia>JI ix»jl ojIp 

a^j j j y ■ ojLaJ! t ‘i*-*^-^ Levant c^jIa) 4 ^w L j«x 4 j*p ^mmII oL * • 

. < 42 ) «i*Jil I 

Sjjjjjfl SjLaJl ^3 j*i£ll (_s® AaLSJI t_~s<aXX<dl ol— jjll jJLil IaXj 

j«J 4 j 1 ^*3l^Jl ■#^p-j l aJL tJL>- It.lai (Jljj jl ol? i4jj~«*jll 

^3>1 jJl ^jA (j-Jj ^UJ ^ 1-^1 l$X^aJ £^*4jl ijT J-*j iilXA ^3 

4 JJU 0 Jljj jl JLoJjll ^jLc- j^JljJij j^->-l>«^i1 cJl? Ujj .. L^d l ^1 j& 4-Ip cJl? L 
500 J>v) jcj» .Ltaxj l^vixj ^_^>-S/Ij Col? Oj Jn . ^ 7 jAj ^ Ijjllp LjJXj tl-l>- 

. jS i ^jjLjul jJL, J L» jAj t jLJj ^jLJ Ji ^jSLaiil j-ixjl (jl J-Lj l4JX«rf i_aJ| 

^IjlcJI ji (<ui.. ‘ > a Jl oUJJl) jLaj'i/l (JjLs-jj ^U»<»Sf I jl? viilS ^ * — ■■■■...J 1 

43L^VL pLJI ^jA Ju^JI ^jA+jaZj' ^ 5Jl t^AxlJl (^l^viJxuaaJ . 43 li? ^£?jfI ^>l^^Jl 
. tlxJl olxJ (J jls-j t^_^xi5l ^jA lolWLJj'ifl ^ j* jjj^Jl 

.ol$>Jl d/ 4 *da->tj 'y l _ J lp Ip jj (jl? iaU3l >■ a I|<1 a a A Jl jLJ)l I (jl j-A-jj 

(jj^>W iL^Js* olsl—a ijj»^*j M jv_gj| £^J>\ji\ ^jA (jl? jJjljjfl j-i«Jl P^JA (j jl J 
,_yJl 4j^«j j/l iojj j|I OjlaJl ( _jJsL»Jl 0 JA \aii l^iS3-l wL 43 t^>«JI ^9 

Jj)./3«J| J jl>- OjIaJL 4l-.q-a J^>»Jl <>iJJ? L»J V^l-ii jll ,_jip 

.iv«jlJl l ^S^>\a J3 i£y~*A (jl? LaJjA (,4jjJb>Jl 
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(1) ^ m»J1 a! 1 200 j^>o 4 jI jj*Lo 

,j-J j . <43) Lij3l <c,ji\l j*\j j^> ^1 J^j>«Jl ja j iHomosapiens^LuJI 

4>-l>- i3L*> (Jljj N LjIjjJI oli^JcJl . jDj >_i ^jjl tjjjJtttJl 

bj~J t^ylpl jL-aj! OljlgAJ i«J Jl ^JLJI t'jjjti (_£JlJ jlS’ ^1 

jA -b_L>tJl jjl jjLzlI jl *ji j_^f*J LuJj • l~9j lj»2.T jAU jI I jj\S 

L jAj oL»sjMI ^ (_$JJl ^lg->Vl iaioiwJl A^a~aJl 

o«1a jla iaaLamJI * ~j Ij^xJl 4 ~oa! o~'IS LI j»LS‘_. i 4^iiJ| j .1. ss°Sl 1 ■ yg} 

jJUS i^j^jJl JJj*i •jy^ J . ^j-jal*^»Jl jJLJl ejJii cJLr>- olj jL~I1 

Jlk. aLL»l ^yJl SiLiNL SJLIa SSU oj SiL> oliJJ ^a JaLcJIj <J j .*>**\\■ 
k_j^3lj L~J>- jla'.ll CJ^Lil ^JjLaJlilj .^jJLjJj^- t_9j^is ^y> liyij ^g*’^ 

j j$b jl ( J^x>«aJI {j* 4jI jjili frLo-L«Jl (_]*>■ t(_g^jL-o-JlJl oLI^«>- ( _ s aj thJ jjUSil 

Ol j .JL Lg^P l-.- j jis4>l 4_jljj ol jJu aal jj CilS ^j-^LwiJl jJLJl 

,_y9 . Lijfll £jl>- (^1 *^ *L<ap! i-b tibrf t_ijl 100 j>u jbo 

Jl Lli ^^1 p j*j i*y I a-jjj^II ojUJlj Li^sl t jjg a— ; UI j~~>- 

jJUS *y£ t J-Jl^L j^l ^Jjaj l» ^ tQafzeh j Skhul Jl^L. 

^yi oljb Ji A., n . e' .,.,a AjJaj axL j»J^x5l (_jLp ojJLajl jJjJ tC-J _pl tliJS ^ .j~a* Jl 

JUaj^ill SjIjjJI j»JIp (_5ji •j~^ J . jS5l oNLuaJl i^JJa jJjJ j t jjgLil 

ll-j j '%>[£■ jl5 JUi jl Luigi Luca Cavalli-Sforza I jj y~>-,_ yJUli" 1? ji t j>^ji 
^yJj'ill A>-j^Jl aUA 0^15 L»JJ t jlL ^S-jj . (45) Liyl ^jL>- ^yjj 0cJjl 

. j-*j<jl o j~*OS L—ljjl ajli ^yJj o* 

60 j 80 Jj_a ol-b jJ Liyl t_j^l ®jr* LJliJl L>-_j^Jl jl j-^u 

AAfcCj L^v i_ili>J i«L«Jl AP^Jl j^«axJl Ha Jjlkjj .^ 4 < ’^a 1»» oiJl 

t j^ajJl jJUi JtA>- il w>^1 LjIjjJI C^L«ljjJl Oili JlaJj .^jUl?- j*At- j>^i 
0-si<t>cjl v^..> > - 4a-L>-j (_j*P^ J^L»- (Jjl^Sfl LuaJl j.«t«.Jl jIJLxj jLo 

HJjLa® 0\jj> A>e-lj jLJ jy aJlJl# IJU . 2 j3 10 3 ^1 j»AjlJlpl 

jjix) J>A '^IjU jJUi >Xi tl?%£>fcsP lift jlS jJ .* 47 *a ^AA J~A (_j9 L_^4 jl£j-J 
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La J (■ Ja>*j - 2JJS j .(_j jJlJI ^jLJI ,_yJl 4~~Jl k_ ® j_^*^l 

\jj>t£- ^jjJi jjijSfi jL ji ja lu viji -is ^ui -b_ ;f jij \jjj oijjj <ji5 isj 

S j>, 4JI ^ y&> (jijsrU I y\S lA-jU I «_9 jjai I 01ft ig->-l j* <_** frliJl ^P 

.^i SijJ>tJl asUJ! j >4 t_ij ^ frUJl ji cap jU* ui j Jo 

U J t(3j~—» j-p IjLftjJ ji-iLJ! C’L'xjl (ji j-i-Jl vz—iVS" 

l3j>- j tLfei aL>Jl jJlJI jv-L*j ( _ s xJl oh-Jl <jUaj v _- - ~ j 12 _)>■ coLlj->*5 j-i-Jl 
^Js- Jijya>Jl j-LJl IJj cciUS Ijl*i U-Upj -A-LjJI s-Aa L$j C-j-X>- ^yXJl APj-Jl 

jJ liJLJl JL>JI ciUS ^ Uj Ji Jjj ( _ S ^LJJ JjLsJI jJUJI JS a511>j oL 

I Ja ll-J «■!j^Jl Jai-Pj . Jl£~*L j^A 600 ^yipl eJj^ll 

J^Sl 1 .laV-.nl a^wj A-ajJl i_aSUa jjl *Ia! y-i£> AjjJWJ jjA J*>- 

^^liiijl -jbcJl ^jpjJl A-Sl jjJl il j*Jl j^la ^L>-1 Lwj cl—i>li>cjl 

.pUIOLLpSjI j>~ A»-ji 

^9 jUxjNI ^jjj-pbcaJI jJLJl Aplla:-*l ^yS jl£ cialiJl >■_—a'.'--i, 1 I jl—iNl 

y> jl*>«2Jl SjL>*JI oj £j Ji Uuj JJlji-ii ^yJ! IjJUpj ic» ^Ji 50 j^u Ji*j -jL>»Jl 
Bering o ^x-* gj j-j jj-** M 1 j j»«ji —» Jjl j»-A L--T 

^ (jjylaJl J£ y-p -Xi»j ^yJl jj>J 1 aUl^ t jaaII j! Strait 

jJUJl t yAi^i-«-a J ji JjJ 4-bvj U j • { _^>y »S/1 

.A-ijX>Jl (j^l O yu Lq ^yll JajlgJt Jijai I J Jo ^Js- Js-LJl 1 yCy -li -Xj-X>JI 

olk^.1 J* 53^1 ^jAfo o\ tjjjL--~Jl I Sa j . — .a jj 

y>lSfl Jxl (4av^lj U^L-nVj -Ajlj-ljl ^LmJ jyJ A-lp jjixll ^-1 t J Jl 

^™Jlj Ajjlia ^y^jy^Sl! vijLi^ilJl J?-L- Ja^- j-P jl^uNl ,_y3 j~£> aJ j^—^ (1)15 

(jA JajyiwJl jyi- Ji-*! ^yJl Ji^la!l JS" y-P ISL-'ifi JA 

yjl Asllaj &L&J1 Jp J jpL>cil ^ plla—-**1 jy3 Oi^ O—3 jjl v i lls , ^ Jl 0! ^1 jll 

^JUl>Jl j-AkJ1 AjL^J -X*j IJla 120 J>SJ J>f -Jl <S J ?~~ 0 { j - -Ai l Jix) 

tiJLi-*lJl J^-L* j-p jJLdl SySL» A^-»*> jUa-l-*l oVb-^ylp aJpS(I t-Jpi <1)^9 tj-^-Sfl 
USjyiij Ljjl ^j*LJl ,jA*j (I)! Iviili i_jL2uj -llJl?- pUJI C->« o j^x«* ^y^j^aSlI 
.^ yk' - Ua ^fl Ja->fc*Jl j j-*j j-oxJl IJA J^L»- ^yJl I J-sOJ iiJj£j -IS 
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Os J-Jl <1)1 Oj N j*JUi J ^ c)5L>* 

y> 0=*J-r*^' J-4**lj • J s*i i>*3 a** 'oaJ^J ai J'jl '^*~i 'Jf'S 
iala^o J lj-ilp ^jJJl ^Neanderthals jjJbjJuLJl jJl ^ ^aiSlI JJl 
Lg-s J?jio<! L.-j»!l) Lfr—ai <uki*Jl lijAJ ii!j-b*Jl jljjJ Jl L»jjl <^4 J oiaj 

^jJLj IJl ai oj-HjjaJloJI . jlijill jJl 4 -Ip Jiaj L» li>-V 

j$l jlS' ^jdl jiHomo heidelbergensis ^JjuU jLJ) 4 -Ip JJ4 foil 
jvj&jLipl Jij >:11 c-3*il jj-sil?- jjJljjJjLJl jl? .idlaJl i ».. , (iv.»l l oLw\ i 

^jJl S-aJI ojAJlj .«Jlo-Jl Jl <_j <-i jjK» £j JJ C/* 

(-.ill 30 J 40 jj-J U JLa tL-oljjl SjU J jj-Jlj J JjLJL j-^aU-aJl (1)1—L$J*>L>- jJl 
lai>- jjJlajjGLJl jl?j . ^J-SlI ^a-UJl ^-aJI ^ l£j»- Jlj M jl? iio* 

0>- Jl J j3- Jl J« illlA Jl J Mj flOA 4-— ’Ul ijtSjbjSjS? l_ij J» £A 

jsl 4 -sLSj oljl^a Jj isLvtf'Nlj JpI 4->-jJ^-j oLLrfs j-pLkJI jL~->^M ^aJ oJl? 

.^j-JUjOjl-Jl ^j>a 

IJ- jLJNI Jaj jajLaU ,_JI JJI jja>- 141 ^ *—ill 30 j?j aip 

( 2y-JljjajLJl J>- _^*?L*^JI jL-oNl jl ja li)ls«* aiLJl cy *j3l?Sll J Jlj . Jaid 
dU3 pS-JJ .«4-pU?JI 5j>Ij)II» j?l Lfc *—'> jll 4 -UjJI J Jp^H 4jljl*a J Juu 
jl jJ .^JUjaJlJl ^ \j^-j\jj ai ^~>dl (j ^» » <1)1 j~*j 

Jljj 4 -pUJI SJl: jJULJI oU->JI 1)1 I»La a5 <i>a>- a5 <il3i 

jlSyJl (0l!i Jjuj ^UjOJUJl ol 4 a- 4?- iJL 

1-ojI * Jf-L-ojj .ii»lo>-Sll oOp jjia Jl j?~i a^ c-3*bl ^I?-laj IjO^—> 

ytJlj (jLj^l ^ U-TJ bjjl ojlS ^ ^>-1 L)l5La ^ 4^>-» ol^UJ J_p- 

^y> 4k~-Sll sOa jp 4jL»-^H N i4-il5dl <i>L»»jSl .^osSfl 

L 43 0^3 4 j^xd\ jUi JtA>- vijO?- U U g- o . 3 c<iU3 fS-jj .<1)VI 

^osSM j-iJl JS Ua 44 a-. (-ill 30 y*j ajo Slaijl ^LaSM i-Jp! ^ Ijt ,jja3l ^ 

• <49 V ^ > <>*' aS 

ai Ulji-jl Jia SJjaU jS- J»L»a Jl ^^pl^aJl J-dl »>>»* (J^j 

IdU? d^—) '-’■■* J (^aJ <1)1? jji_/>-L^Jl JaJ ,i«Uil oU-JI { jm > o^-> 
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jl <4113 j*P jj .OilS ^y—SjJb jJj^»- idUsj ola jjLjSi oils' 

jlSwJl jSl jiSI Adla'.^il aJp o {j* Juj*Jl g; - A» LaJ cu~*a ZaU:* 

jl Jj V l jl) JJ A>*Oj .iJ>- ^jjJil^j L*5li j yS>-y m V Lajj jjO—oJl 

j^jJ-XpL- t5 ipf oljl^» jt-fj-U OilS jJ Vl cll w> hi J Ij$>-l j Ji ^^-LuJl 
O J>j ij>^]\ jl u«i 5>^l a-lfc jJ Jij .jJLJl L$jw?j jjJl jj_L>Jl oJla j^p 

j*J j^l^^Jl *- 1 * (J-*) jDj jj • j o «.»* jLj (_s^ (_r“^-? ol>-^j» SjU 

gjjjHj ojb**^l (_j* j-^51 oUl—« j~s- jl^iSflj ^JlJIj t^LJl JjlJ jOJ 

oJA {jA { jA>l t (JUbji 0 *>*bl O^LaLoJl oJLft JjJ ij j]a\ 40» j O'I JA jpj . JpbVl 

. J jl?\ oliL~a jS -1 _ jlJl 

*L«Jp t^Jpl {Sji L a. 03 .ioj^jl 4 jJ^«jJ| 4*JJl ojji Oj^ial ^yXa ^wiljJl jS- ^y> 

o i—ill 40 j>*a Jo j 4 I 3 L*j j jJJi 01 l«s^ ji jjj ji>VI 

OIS jj-JlljJjLill J^aHj -j~£j |»jSI OJj OJu>- Ji jJUi jl iL*o»l l j£+j V 

b» jlS bl .^jJl UjLipU L$Jp t_9jOll (J_ylaj j»-l^-ll U<ajl ^ g'g-'br.-I 

3J*^ iS j^jJl jj®^~)l L^^-i »—jLoSI ^^Lp _ ^ ~» J l a_jJi j^i OJ>- 

t_}j^t>j}\ ^Sj j»J U jfitj iJ^jJl ^Lo-Vl J-abJlJ tJaJajioll <ij~~« jS- 

J>- j_jll OspLoJl tb^lJ^SlI oL^Si c-Loo Li L/&I JiJj . jVl ^jis- aijJ>- ^1 
ijj^Jl ^l ej ^ l alo Jl 4 j^«jJ| AaUIj jJ^AsSll Ojl J >-1 ejL*j • j~&J j &I 

C 5^1 Ojjkr tj^jJl Jt* vl»|j>-\ll iJljilj 3jr>^* (>* 

^cjUv> ( _^1p <4Ui Jajj 4 JUoJOaJl ^-1 _jj| { Js- jl jjiwaJl Vjl ti;bS3l ^ ^jZ\ 
oULJl Cijjixjaj ipLkll f jA j~£j jJIJi Jj»jj jl j ^%Jl i jl t3j^ll (j 4 AP J- 

jj-ill (j^bl! J«Ap SfrliS jiSl a\^jA JS" oJlS .oVUa»VIj iJj^xSDVl 

J»J (.OUi . j*pIo» iJ^soJl Lfljl OilS’j g - II J jJl 

^oljll (j*J OJjJlilj jjA9jJl JL»o jVl L f>" Ai-Ul (J>»j 

• AOce olJ~o-a 4 J ^ploa ^LfljL l^a Lg*t j^SL k_iil y> iillA (Jljj V Ajl 

oJpl ^jS OaiiOa Jl jj V AajJLJl jlSLJl iiliS oJlS 10 v_jiil 30 j 10 ( j^> La Jo 
tS_/~>Jl ^jjl^-Jl jljoll jm .J ^Uai^l Lilji>Jl j»JbJ L*-jj - 

^IpLJI ^ 2 ^S 250 JSLJ ( _ r oiw ^1 5wa>Jl jbluJl 2 ^S 26 JSL5 ^^divi ja 
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CjIaBAj ^Jlp jlS^ j o~ J l jSf J . j«_Ja Aal>Jl 

Jjb>- iLJdl jaUaUl ^jjaUa ^ JaJiaj . a 1 >-a 2 L*^ jjilp ^ g : U l JaJ tAaUaJlj oaUl 
jl5 jaUaUL obLul tisj^uJl ol jLj 5 -j^aJI jL>UI JlL> 

*LJl U _^»P JLd jSUVl aA* (wJLp! (Jj«Jj -jt-Sta jlyiL^ibM ^Ul Ap Uat .J ^ 

I tgJuUJl j.^ajJl 4jlgj A*» >^jA>- jJl ^>cJl — j ^LaJjl 

SL>Jl^ .Ua~~j jl£ aJL>»_ pl ^LlSf-bll j*UaUl jt jA^j 

^ Usol-ljo jlJ iaJjL*JI oIpU>JI ^y> I^JlS” L*jj 

t^.sl oIpU^>- {j* \*y? cJlS 1 jAj Jl #AA Jl* JjJj .Ua>r.tf 50j 25 jjjJ V_Jl)Jl 
sAjAp Ul jj\ JjJ ^jpluA^-bfl j»UaJl lAA jjla ^ . Ujjsj 500 ^ C~ilb L*jj 
o'yjUw* iJli* oJl5 aJdJ tcjiSj^Jl ( _ ? U £hjj ■ l yz*A cJj ^ cJa?- Aa JaLUl 

alAjUl Ag.t IJj j.a.,.. J U-ij . A. /aa , > »■ ' -< ^il^Ul alAxJl AiliS JaaU&UJ 

AJia talJjUl ^ lly IaSo*j c ( jj j .~ji U l jjS^Jl c5ji i \*ja£ %*i> 175 jp%j ^ja 
js»-l 5jL*j / 51) 8aL>-I Ij-Jj jj^AJl JLikbll ^jA aSLJI ^ 20—15 j >*j 

ajA>- jjJa>Aj bJ ,J&- j*-ft Jldxj ^ j*^>*Jl ^jp ^j^Ul 

. oAjUJI 

( _^ = Jl AiaJl ^ jjpiLiaJNl Aa {j>j+0 l*Ul j-lJl 

■* . * . 
i_gil JjJJbj <- t _^rj JjJl /» g;.5 jS- Aa oLUJlj UlaLJl (j^>- jl Aj N t^jl .ia^a^Jl 

j>"l ^ 1 _^jl OiLiu»il a^m4j ca_pl ^ aIap! ^^pljisjl 

olijl ^ IJIp OjJaJI Aa ^tJl jl^j C-JlS" cJj^oJl jjj *j iAjS/j 

jl^l (31 ^^>-1 ^Ualj \.a.i 9»ii jl5 jJUS jjP t^yLaUl o~^*i 

lil y>-\ o^>-b>-l ^1 ^1_^Sll ^Js- i jS\aa j£\j jJLlJJ jlS^j .iabSUl t jajt>CAj Uoliail 
jiS^*i(l i-ijjUl sJla Ia->- ^jJl ^1 i^SlI viJJa lal? La^j <^s*^ Ia~>- 

. <52) uikji 

C~5l5 ,_jJl sAlll <u<!>I>> ti«j^-pt)l oUlJl IjaUI Aa ^j-pIa*JI j-iJl 

.‘^jski^SlIj UlIjxJ ^ J5UL.J t JJ ^ 111 yui >- ,J jMu J 

{ja LpjjI C-JI5 { jj> I^Vl jl ^luJl jl^ lil L» IAj»- ^pIjJI ^ jj-J tAlli jj 

An■/?! Aaj 4il JjajuJl ^jA 3 iaj t jA^\ jlS’ LI >cr PI^AjVl lAA JiUJ AjjAjJI 1 —jUvVI 
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oj 5oL>J>JI i wJ lpI J yJli JI viAJj JI jJ! Jlijl l y# oljJl ^y> o*jT 

* » ' 

. jJl j*LioJ A^pj jJl JLocJl jIOpxj'J S 1 lla ^Oi Oi lop jl5 jJ ,<z*j £>-1 

o'J b*- til) j J Uj t4. 0 . J l t_jjJaJl J 4£>-li*Jl o! jJc .Jl JJ tJ-l Jj C-9j ^j-a 
l$op oi iajjL>_JI oUiLaJlj ( j«£lj^l l)Ij jjj nJj'JjJlj i^ljjllj tJa>uiJl 
cWj - <54> (^jli)ij J>«J' Oci £jlJ <_M <£j~^ JicJl J Jli>J 

J»U J .aJLwJI l LjA J viJjb- 09 ^1 ^UJt Jp Ajlop- jSty 5Jjl£)l 
(5J Xa j^eJljl t4l«a 12900 j>t j 00a 4jl jj* jJ ^JI t2007 

a—I p Jlaj <jlS^ L» jJp ( _yP3 <_iUJbj t43^L«j»Jl iljljl j^o <2 Op Jl aJL^OJI l^j^al 
jJUJ l*Jj .Ljjl JJ J<aj “**; J-^ ^JlajSl OJl*>l LoOo iClovis 49Lei 

jLiiNl iu-lj ilsU j$ J- ciJames Kennett c-oj 0 ~^~>r olla-s^Jl 
CJlSfl .oilIj->Jlj jJl ^a 0Olp y*>*A cJoSj uOJJj t_Jip aJLo-lJl Ijp J 

^Ljl i j) 4^ J-T jjJ-LJ 1x0 j 4tiJU j ^>J .(Jli 1*5 W^JcOJ LgXo^a J Ojlill 
jJlj tjlxoi >AJ iLUJl iJliJl ili^<Jl ^jA o j~£ oLS (2 JUoj 44 - 0 JI «jXill #op 

•^ 55 *4_-jO» jl»*Ail JI 4>-l>- J (j^a Jj . jLOli'JI 4x—ilj ibl^Jl (_pl j>d\ L^p ooJjj' 

JL*JI jjoil 

^j-a jJUl jJl jJl fOS'JI t3JaJl J_p- Ji J O J V 

JiLoj J-a J-Sfl •UlftJl olj^xZlI JJ ijL0>N L cO JJI JL>- .4-9 j*-^*9^a j 

{jA <2JJi ppjj tj*j0i olj yjxt d)lS^ <1*J Up ol>«-J ^>42 j j»wLaJ ^Jl to^Jljl 

■> jlaSlI jJIp 4pL^ t»5^ ^aS/l j .|»Ip J^wj Ip^..- a> t..«.,^ll 

: Robert Wenke (56> Jbj 

*a Rorschach^ LufIJJJ jljJA-1 0 JoLoj tjJlc ^VJ jjjl JJU=L»S\ Lf j ^flji p 

2;jjj J** aJ'OO. (j* jl IjJjLa- jjj'a Ual l jj-LualjJI jl tJ jju u 

•a^JjjljJI jt Ua jj$I 4 nslaJl jt^ui^iflj jfc Ljj igjjjljJI 
4ijO>JI jjjjLvail Olx-al^a j^p L?-jJ jjj jSfl frUip OjL-IjJ ^05J 09 

Ja Jp aUj .oOp J OjjxJj bi^Lal t-ja-S^ (J53' JLa ^oLJ 

3su>mJI j»JUl ol Ijl j 0 i aUoill jjjjJaJlj ( j-*aU»3l 0^ J «■ jJl tJULij t jjjlidl sOa 

oOP ( J .l^»a IjUla SilO-tf aj^Ap Jp aUJl jJ-iiaj tlO>- 0 jiS ^1 _jjl 4JLU«Ia 
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J»2>o»Jl ^ja j yt* jj* OjL»m IJl? J JJ toU^^Jl 

J j yj^-i ,j;*Ul ^^UwVl pNja J* .^j1j+0\aa Jl s^jjULiJltt oi jL*l1_^15 j»_fjl 
SL>Jl J ilijSwJl £a Jbdl J *1 j~>- o IIpU^>-I lJt>- v_JL*Jl 

. a^j-vJI oL^jIaaJIj olkLsi^JJ a^—J b aj^LmJI JjL-^J b 
OJ*j |j J>l ja)1\ ilJjJl ®-^ a -A» olxn^n J 

IfliaJ jll JUmJI Jl A3lJ»^lb J |*bJaJl J^a JSo U 

^jjjJl ( j» ai*» 8000 J Jub>*j J . ^J-^ll ^^Lim-iSflj Jl oUl^~>Jl 

a^bi^U ^A-JojJl vl->l>“bx>-j/b liplal^j b r l l awa J A vl*-a-l>cX-al **Jj£ {j? A^-b— Jl^j 

Jb»_JL» ^lj»fcj Ljj^ J«L*i!l ^Jbba tj& ,_JI ®-l* ciLlJl jpLi-» JJ 

jl iJiSJJl ^a . (57 JjjJI If; ij*-j> J J> J# J a-pj JxJ JbJbj bobJl 

<Wf» 4 jL^> jpju LfiSjj t^jLwaJl ( j«jo»b>vjl l j2> JaAS Jb^jJ N A—jjJl oL>-Li»-j/l 

( Ji*j O y v X -al bvbj . Jl>»Jl ^jJl Ajj-Jl ol*-*I>w«Jl ijJ? (j^d (*■! ^1 4 

j£Jl Jcl t^(sl>Jl UjlLc] a~*i>«- 1I ijlfJl ^jAs^Sfl Jp il JbbJl 

.<_£ jjl 0L>Ul ^ <Ub.Xll oU-L^-Nl i--ipl O Jo tvilJjlJ ij >t 5 iJ J^-iJl 

IJjX»il lfjL«apl oJLpI JcU tS oJl? ^JjLdJl ^j-v’bjJl oU«io (jSlj 

Alaj'ill oJ la J Lao I IjJlS illSbiJl jl J'j J?- 4 aJj-UI olf>-j J 

<UajlLfjl lf-3 ( J>jlAaJl (_JI oIpLj*«JI e.XA ( J Aj^i 4 viUi jj .Oj^«*Jl 

{jA (jl^ L»^ri <1 j^yi. (_s^l JaJwaJl ^j- 4 A»a? IjJji ijpl J*! 

C»^4 ijjzt J* J •« (»J W>' jl '•*•&-j* ^yrJ V*^l 

^JJa^aAj Jo oLxjLwj J A^jlJLoJlj AJjjJl jlSoVU jt*jjll Jp t jiJ"'^l J^"l 
i j^aJIj JjjJl ol>-L~>-j/l JsUJl 4 <j^ill (_5 jl j • a A~j^ 

^_aj JJ a^-UJLj coJjL-JI jhs!)y>- kSjJoj tAaUaJlj oiLjl Jp Jj-^2>JIj 

jb JL* villi jl Jj t ( j^al>Jl bji»o ®lioj A-lp b> Jp (J ^««A>1 l —J 
(_$ J-Sfl aj jJl obJlS^I villi J Lj t^idl [Sj*~ 1 ^|^1 v'—^ ^^"1 

tjjbvll AUjjJl Jill olf>-j J pliisl lllp Ual .al J (jl? bJUa cJaIL .IfjlSU^j 
Ujibow JU> AiaiUoJl A-4-?J pjJ A-S-? J_p- aIl-1 £a liSb J-»bcJ 

. (58) 0 y+i I -bo vijJLxo b> JJ AiUi> Nb ti-ob>Jl 
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<—iVT 10 _p v Jla 4jl jJ-j Jl 0ijll3l J jA 4JL-J 4 Jbu 4jJ l JjjUl ( J^j» fc 4 

L» \ JmA j C>>bWj 4solJ5" Oj15 AJmvu 

. l AoJI Jjioll S j~& cjL«^ <j! Jbu IJit j*J toijJl tiUi .d/Vl 

jj* 4 t/^' j gJ &j JL SjUJ jl %J» iSj JL» ^iJl 
J-»UJl ^l^Jl jJjuJI Uxp J->- 600 iJ>U- j-.S' ju>- ^1 dUi 

• 4j^mwJ I I ^ip ^4>^J 1 


190 



£jJLgJl I JtJjUttl 

£ } 

<_2JLaju j^IaJ 

0 

A.aJLfl.4 

LaJliP 4(_5 j £~\I £^jLJl ^ 4i~» 10 Jl ajaj iJ-Aoll IJA 

5jXaJI dJJj J^>-j .£**-$/> aJI^ ^1j^Ji j-iill ^jIp 

£oj>Jl ^jLp c~«ilp oi^JwaJl >—j jyv* {j* c $ L—a*- 

l^.-Hi ol**I^a ,j«J ^jl JrJ 1#^«aL**»JI oL « . o .~ > i-»Jl (_jJ| *^; V 3 "J 

. (l) S~aJliJI oLiLfl^Nl ^,11 oUpVl ^ Ww9 Jljl V ^1 J CJ-J? Jj>- ^1 
jS- J&io Laa! JS\ iwiLJl 5j-IL<J! oLiJS/l JM>- j^Laiil jJcJl ^w?i U^o 
O-jIS* ^j|^Jl ,<U>-i*iLdjl i»- y I«Xj 1 vd>*Aamj |%J 

^bij La jAj l La S>- ^S- U ^.a yjj <U^-jJ^~Jlj “UsUill Olj*iJl 

^jJl tJliaJl ' t _ # lp IjliS/l {jj j-iJ 4j*iUJl <LLp j Oil .^yll jSlI 
aJLgJ CJl5J ,#JLa oU!C-»L» tIla ./) & Cvals oL> oli Ol 

aL>- Jj4^> {jz> £jl jZ tia^a *J~£ iJLij oljjlj tSJIjjJl SjJiJl 

4*V.«\\ jjJIaJI jaUJ oJbljia 4 **aI olj OL> w .oJI #JA C-a*~a 1 k -^5 > ’ 
iJlAd ^1 iajlijl Lfljl C~~*J -XaJj .j*JU3l J£ <_,» jUSlI ^^Lp 4 -jjUJI 

iS j«“»Jl £^L>LJl (J^vJLj ^y9 ll*~Jj I jji 1 j * ..«» < L~a OXj*w (_yill 4j«X*»»Ji ( j^l^a^Ll 

4»Sl j dUi ft’jj -iljXJLoJl L—viUJ <L^aS/I Ju-Ui ^--iUJ JeoJu uVlia jlJ a .d-j-V>J! 
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<1)}5 4X»«i oMl 10 Jl jJcJl^pialp Jhj 

.k’^Uill jJci I i _Jl& J~<aiJI IJLa ^ ^L^aMI 
OjIS -LL*jM| ^yi jeC*a k_3 j*a t(_$yUl ^ijlxU (_}* 

ja J ttiDS ( Jjub L>jzp j . iijiJL o Ji L~v£>U cJ5Li ^yll a^~j ijJl oLLujJJ ^~53l 
L» IjjlJ t jjSCl ^jL o^*i L° -(J^^Lcll y* l-x>- j-i£Jl 4*iSL» t^JaJL 

tj»y>*zJl_y 40 IJ5 j 5S Ml y» 4 JL*- (_$i ,_yLp jlS iiLa (1)15 IS} i^LJl ,jli 
1 ^ 5 j-~JI ^jjliJl c 5 ®J •jLaJI t—^L. j*-S/I _5 ioUJLJl j n Ji I 

la-UP “WsIp-j tojJL>wJI vl)IJb-Ml (Jy>- 4.1../aa" Ua^a) oil p J J g ^ 1' ^Syj 5o»Jl 

jj^Zi ^Jl 4jj^Jl jpliL«J 4l2j^- tiDSj . 84«tfl>eJlU £^jlz> ^*Ml ,jJl*Zj 

4-*ixj «iS Lo 1)15 LI-1» (» < nJ) jL j»zji vi~>- 4 jIz5 ja 4jJlLsJ ji5l _^jIj 


. Lj5 ja Lwi j — siJUS 

-Xa* (^pUlJI o-La ya LI ^jJL-Jl ^»jUU ^jj{ LjLLj ^pI y M JS Lzj 

^yLtU-l i-kis -b-lj £jj ^yJ} Li5 luT 8j5o J^l ^4 j j^Jl ya jiA jjy jju 

LsLyl «-4 yl jtj tjjSJl U d)l£a g yS/ L ^yLi^-l *-*5^5 yjlJ i(5 ySlL 

IS} c -XpLMI LfrLjit d)lj oL>Jl ^1yt iilyL JaJy i^SIjJl tLjlj toLjJiiJl ^jA 

4jI£>- OJl5 jJ 4 jS| .|»j>*JI Jj frUJlj tjjiwaJl ^yA l^yij5 ^jA L J&L> 

t^y^L*Jl j^P 4j^Ax» 4L>Li jOA 4^>-J j»Ji 4 ZaI^! l ^531 ^o jljl 

jl>«AiMI Jaj Luj^> O^jZll ji-AJl 4 aJL oI^JaJI OjL ^j]} Ixlp *,_y«i J5 


j~~4XJ ( j~5jhyXijZ? uijjt J^Li- sjLjl J^L>- iiUaJl oUiJJ aIJLswuIj 

4 

4<5iJS £A .i^-J-bJl (5j3LJ I ^jjjllll ,_ylp Ji»JL 44 -«Li ^S3gj iJlLcJl jU-Ulj 
ttXo-s« 4 jjLLJ| oJa Ij>iJ 5C--I ^^UaZgXMl ^ JjJb^a JdP Jaii t^jZSyw (_^W»-J 

J j .a. « .< J I ^y* jXj ttlUS jj . <3) ^jJl iJlA ^y> 4a>o j^ai\ o^Li>u)l t_i_^ pI M L^Xj 
4i~Jlj L5jl-o y® J5 jySj ^yl} SjIp CJ15 <LiUi)l LjJLJl $ _^>Jl d)f { ji\ ja I 
Jj^^sJl LtJli ^jp-u (1)15 tiDS jJaJj .jJ^asI IjjL ylaj (1)15 (3 Lj Aia^p^jl 4-jtJaJl 

(jlai- jJIa -L>- (JSLia jjw ^yriiJtJl J5 aj Jjt>J JiUaJlj SiUJl y« 4jl5 oL*5 ^^Lp 

—WIp— j~£a jist 45ILj 5 jL> ^^Ip Ja>JI t4~ajL*^Jl . ( j<«5jJLjJyj- (_sj 
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^ US' t^SI^31 ^ .ij-iL-Sfl oU-L^-Vl; *UjiI i»-l>JI ja 

iLlS C->W»I JlE tSjj-lJl oUll£)l ctUi ^ Lj ieL>Jt £-l_^ J5 JxJ 
J \ j.s*r> .\\ (jl t»,iJDi ^Jl oL^ajj .4i>-liJl iiajS/l 4^>-l^j3 e-LaJJ viilj obi jj 
<yi A^a l>- ip jaJ*la ik-ljj ^pSjJL jJ j>- i_ij Js> ji>-j iiUaJlj aiUl ( _ # 1 p 

{£ _r~3l * >...:5I uiJJJLl 4 >lJjj .(jj^a-SlI (j~- **3' '■^ (j-’Ul 

^ 1*? - - * Ja>-I pJL j*J la jfi>j 

: Jb»-lj Jlia ( _ s Lp J£.sL*J 1 aJlA ^ki liPJ !** ^Jj viUi JS jt ji 

j ■ t _y»ba_J^3l JjliH 0^ ( _y'3l ‘Ukj-LiJl 4jl^>* 

JL. l» ,yj . <5) JUJI Ijp ^-yJi l^ij il^5 jS Gaius Julius Caesar 

: (6) A.^a 11 aj^J lIu Jj>* 

jjjj ■ !< .“v I» * (jSlot tlUJI tLAil jirvji Jia. ^jAd 

.'I'lifj .*iIa ts-iJI aja a aII JjLiaJI Cia>la ji uiAft iJ^Lall JaA 33 

Jblj iJjLill &Aa Ua <_i_>aJI ffi fkUJI aij pkaa _yuxx3 ^ Aa .ia-jls jjLao- 

J M > 5 U Jjj_j ■ aH-v~ jj U ^JljJl j»L»JI tluuj "lILaj hJjlaJL l^ja Uaaj 

l^JjLa. .^jLa j^ji '•J' . Vercingetorix ji^jj^'i^wh joi &jLs oaJ <ajJLxJ) 
i^aaLaJI f-^Aa ^ jjjSJI uW ‘ul\9J^ 


■•■l‘.i t j'i^I .jjajl t>la Ja Ijk- ->* A->_ia CiljS cJjiul . 4luaa - a £A3 £jAj 

Jja. Sj£_>a SailajjJt Ciljill J£ C»il£ 4jL$j]t (jJa ,jJp a'iLW^I 

j.^ij jj 5 ,*y»iia j 7 o,-' d * a^Liiu^t **■' *' q i j‘-<i .Alesia Ljji 4 ,ij. u> 


, t j.ij, *q j> I ■■■" <■■1 Jj^la irt% Jajj <<u]UJI Cii^Ji 

^>.Ltt to ja (jjiU jjl ^J| cjIjj jSIH J* a> 

.aluj^Ej t flat! ^JLa>.| 4 ^i1j <>o Jlili Lo iljjjfc ^Aj Ll ftL ^(| »u 

( j^> 4'.a.-gll ^liS' ^yll 4 ->ujU31 5jI^>«J 1 ajjk io^-jj >-. » . /?! I j_pJ 

JLbu j_aJ j ol^ <iLa ^3L<aJ Aa^aJl oJjLJl vjj^kJl 

vjjjbj iiUaJlj aiUl oUiJJ {y> J S ji 3 j>1 1 —JUJl 

JUJl JjLi JU-j JxZS oJlS Ujj .aj iu>UJl 

CJlS’ t^UJl (j5^-bJl J Lbdl ^ a jjj 5 ajl —>• la tJjU <3^Jai La*LJj 
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i jJ& 1>*JI J-JLoJl Ia {jA j*£ *j>- y l-%p jJ <JL*JI (JjLS 

J^lgl4 ^J| 43 Up^/L> (jImJ^/I ^ ^jLjJ y 

ol <j£*i ikiUi O^JUjij laJUP J^t tcL-iVl oJLa ( y jLaj jl\ j>»J 43 UaJlj 
yS jl JuJLcJl JS *i/i 4 JUJI JlLiJl Ojy tUUS j .OL*jijJl JLi*J jL^j 
£*- w<J <( yUJl UjjUj J5 - jL$jl tS^Ji !«!* <jV tSSUaJlj oiUJl y> l*Oj !JA 

^ft« U » C j I jLa'y -l tiU JjJ l4iajA>b«Jl 3jljU! aJu> AjiVS" *wxS” <1)1°JjJJ OUi 

OyjUbJl d)tj jjjill (^1 p iL)L»j jJ| jU-. LJUJl jlJI oJlSj y»U<Jl 

3jly d > y»- otaj (Ljjt OJU) 4'...rt>w>Jl S J u U aJl |v^l.-,>! y UjJUJl 

. JUU JJU~J! ULoJl ^yU tiUi j .JUJI ,jjJ iilkilj 03 UI 
•vUJuJl UjI c~U>- ^Jl iaL*J! JUa>j! l j» Uakj o^/I t jA>Jtj Up 3 
U-o>J cxw yJlj t<USi« J l e-US' .Zz£+a wUl c« >_aNT 10 JU 

cblaA L i b Jj^-spUaJI OblS* &*AjIaj 31 ^jp eUe ^^ J i> j 1 

4<ia»-^UJb#jlu>- jiSS/lj oUl j+>J\ fjjJ ^j£j |tJ iJijj 5j 9j jJj> UpU- 

^ylj 4iLtf)/l; J-Uit <uLap JaSl j>- IJuaJ JS\ a 

t )jp? j>-jt USj .^ypU^j-Ml c/yUaJVl {y> SeUS J$\ £l_pi y iSjLibJl 

p .fro£ >u o^Lijj ysJJ dUi ^ub i(2003) U^jIiS" y ^LJjjj 

Jjjb ^*P J^ w j *2.U ^.* l^plla"«rf^ vA^UssJi pLtf J b , Jlp 

: <7> Je US' dUi JjSU f Uj ^yaiJ . JilScdJ 5y 

^jj5L!1 j Jill lj£j 4 jUoJI oUiJj ^lc 4jjJrkj 111 «Uj ^^yuJI 11 ^uiui Loo 
.^jLaoJI ^jic. jLfta^l (J4 frla. ^oJi JaJ^^oJ) JajJIj Ci^ILlaj^L Ij^oI ,jl^ 

5j jo < n CjLm£ \ jZl 4 LuA oUUj^Ij CiUK.ll (jA ly^io dJj jjlS U jljSo>j 

44 IJ 4 t nu i t^jJ) j^^uloII 4-u.I^aJI JU ^al^lll 4ilkll ^0 

.ot(jAj^l iaj jit 4JLUII Ciliijj Uiiu 4 JjU pljitj jljl U -jiiolti 

jUa>Jl a3 a jJS ^j^spUaJl jJLJI jJS (j;jJ C)j£j 4jt ttiiUi 

<J?* ~ 4 ~ - *—200 y*u xj> Jj^ -b*j _ ^3 j 5 * tijijyi 

jSS i j olSUi ^«J J <iU»jl (j» Jb jjl £*l yCb»l y j~y^ 

y jLaj'yij ,_yip j*-fj jjj ^yij oLp^/u oaUuJi |v^> ji^ 4 yi ( y> 
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J yA*&\ J JLJI ^j-iJl (iJ ol jSj Jj jjiit Jp \j}£ 

CJIS’ JLuajNlj AiliiJl Jp SjJjiJl jl tjtJ {j* 4^rj-Ji <ja .SSUall j SiUJl Jp 

(.4 _^>UI Ci dYl 10 <jl oljjiaiJl JS3 a~*a! 

. JiLdl ,_il UjLpI <ji j*pj 

SjJji 

jvJL*Jb (^jaaJI J^>dl < J taj »—sVf 10 j^> j~° 

p,^..iU; ^y> JLJI jj* viDi IJ*i 1 *Xpj .oUIj^sxJIj oL'LJl JtA>- ^ 
oL-Ul a~r^ (*-f^ Jl isUaJl Jp l* J uJ£jSfl 

IajLipI jJ ,_j! ^^>-\ll £jS/l frUiL--l JJ iiLtfNU il$-i apjp j*Jl oUlj;>Jlj 
Js>Ij«j Jp JaAwj ( jX3l Ayoa-JL)I OwiaJl jjp b ^ 3 - *"'^ l_S^ ^ 

. ojLAoJl iZJ Ll Ij t^jljLjJI aJA L^-i j a J j 

J o>*>j l»w J5 (i—>■ Ip_^j a^»l*JI ^~p (JJsLaJI j 

.jiUl jJLaJl iJlfe (J y>~ ' (g ■ ■■*'**' a^wj aJIp as-Li^j A.».... a .> tJ l aSUxS! Jp Jj^a>JI 

Jl>- Jl Aidl Ij-ali colilj^pjl j»«P-J Apl_jl jla^ J J~ll Ijj laXpj 

a» 1# t jJJJJ ,c'jLsis La_jj^pI ^Jl £jS/l s "1p J 1 

jJJj {jA J$I Aiti* Jp Jj-psdl J oljLJl oljj ;C>--UJI JsLJI aJA J 

JbJaJl JsLaJl aJLft e-IIS' jLj)ll Jaj A$>-j (j^S tvllb ^j -Ifel p !»< ■•■> 

.aJUtaJl 2iUaJl ^y> 

jSy Jl <-*-1^ cJl5 J-> (J -fl ^** , ^ O^i (*■* o* 

(oUlj«>JI) Sjjx>«Jt AilkJI oVj^fcaj (oliLJl) SJLPaJl 4jy>t}\ oljtaL*- 

CJ15 4jy3*i\ isUaJI ^jA ^1J Jl Aj ww JLil AiUaJ! y~~>d C*a J^Ua J 

jJl JCjl 4kUUi IJJO laXP J . <8> ^ jjl Jidl J Jp ilaiU^JI J 5Jda 

Frank «djJ JL«JI ^J—j Jit jalvaa AiliaJl jjLaa J 

aiUaJl iiUjj / 9> d Jliill — AiUaJl j»Uijl)_j JLJi J 4 ^ > "jdl a-lftNiele 

ifllsi jl t^J >\jJl y»j .AjJLJI Ajpljjll Jidl Oili ^yA 

Jjl JJl Ijla-i J jjl>d J JbJ>Jl Ja*iJ| Jp AkiUfcaJlj AiUall aJA Jp J_^yO>Jl 

.L^XaJwl (Jl 
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£^>1 { jJ >jVl ioliJLJl oL*Jl {jA Oij^j>JI dJLgJ 

j^Vl -X*j |*J i4_pjl obllSCJt {jA £jj J^J 4 ...o‘J1j . jJiLa J^JLa jJLJI a Jh~A il*?<u 
{jA 4j j^J ijlSj (•Laid 4«loP (_£j>-S/Ij ( j^Jj 4^1 jJ!«P J~P j ^L«.>T.»ol aJ^p 

iZmjIj j!x»| jp JJljSlI 0 _jpjI^oJI 4i~»«j (4 JL«aJI oJLa d^Ls^-j *^\_5*rf 01 ^~**j 
<_$* a3j2>mJI i.—»jJl iiUaJl ^ja eJbljla oU5 piiiUaJlj ojLJI ^y> pg...alSl 

. A—jLJI ^ja A^*aa 4**»S l \A CjLI CjULUI 


• {jA JjjjJl (Jl 4»-l»*JI i_jL»S- ^Lp jjjJJLio aSUsj Oita ^ _ .-S' a-U>- 

43U»j ij/'j 015 JiljVl jjjjlwaJlj jj^jcaUjJl *Vja of UJIp jj3jiajj 

4 .—JU 4<_£ ja-\ a jLaj jjA I iillaJlj o^UJI jj-Pjlj-Jl <j>° Jit 

j.3l. /a , o l l oJa pi 4<«iUi .^jLpI jLoJt£»«Nl ^^Ip AaUaJl JuIp 015 < jj^lys<aJlj 

,_j9 Oj-i~*J ( ja<Ul *NjA pJ .^l*Jl <J^L>- 5 j~S i»-jJb jOcJ jl ejJj^a eilp 
4-JjiJLj jji-iJl ,Ji» 4p)twJl JljJs L^jJaoJ IJb»- 8^5 jA A3 Us jil^ra oii (jisLa 

Jiia eL>- 4 -J^JLxL I J..1..I U jl |O^ J p 0153 eL»u 4 jj jAo.ll j>«Jl oljLj ^ja 

*Aa«j ^jlp Akals^oJl p-fclp 015 4 OJUJJ A t^yjj .Aill^a 4 ~«jLJ| Qlla.~..a] pfr!^o.i "j LoJUj 
^ 1 (JLdXiVl OSlj .Ol^~U Sj3>*a jaj 0la / . j j jAiiaCa ^Ualsta 
. jLOl^Nl ^ylp AiUaJl JSIp Ja^A i ( J^a!I ^a JbjoJl joOi ^jJljjj^-Jull 
j-i^U ilUaJlj oiUJl ^jlp JjjiSO <^->\}£jUl c-*m—< OUS f&jj 

ai*dl jj^is Jsjjjp Oj^Js ASx^Jjj .ejJls^a iiiala ^ ( jt ? *Jlj ^j-Ul J^a |jl>- 






Jl 


A^LoP LajLxpLj Ajpljjll ojjii\ j~~Aj CA^alp jlij A^J^J Jja UJ 

> f 

l y» oUl j^xi\j oUUl j v_JL»- ^jA j*Jl tfli X iAa l l LJl5lll j ^jA ja 0 

4AjjJLJ 1 Alo^^Jl C*>*J JaLla LoOftJ La>.g„^a,»; £a La^SsJ jUJUl loJ8j 4jsM 


• A~X>1 Aa la' -a {jA AsllaJlj ajLJl ^a eJbljla oU5 ( _jip J^yLJl vjJLfj 

,j^*j oLilj->-j oULj j-iJl ^ja J^J LoPX> jjj^-JllJl 015 4«iUJU i»^jj 

Stephen ^ji- r - — ' ^UajjJl ^JlxJl OJ Jj .0L~jV1 SjLjsj o*>«j ' g- -?*j 

J*iJL ^J »\^Jl py ^J 4A^>-jJ j*J ^JJl 01 j-aJI J& a^j>-j jjj* ajL Jli Budiansky 
BiloJl {y> La Jjjjj (3Ui 015 y*i«Jl OSf 4 {Ja t^JJl pJa 
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JJLdl of oUl j^>Jl L)b Lwj colli j~»Jl! jJujJ j>- i_j jjI?j iSUaJlj 

CJl£ tiiJLii ^aj .oULlll La l.^o^jS7 ^Slaj Lfr ■...£■> AU*PjjjJlj ^ySsJ 

44ygi £3 La i_ ■*- jyS S>- jJL»«Xj AiA^aJl oUljoJlj oLLJl J»jJi»* 

.APj—o JaI ./»*i UilJlpl i)^3 ) j£- ygi i_A9^Xj LaJ^Pj 

oJLaj .AjpL*i>-*yi oLIoULill l _y* <Laj&1 a!j>t gall pI jjSfl o-jIS" 

<->jUj~»U (J y) ^|aa]L 1 ^ a l. 1 l ^ 1 

0 j^£i\ i_iJJu Jia oljl Jy*~ jl 4 <—<LLpS/I jjla 4AjpLw!>-l OljLj JjJjliJl J^Jj 

Vi ijs* IaJLpL-j La ya IjjS 0 J~S iljlpl ^ LgJLS" ^s *J 4t—JbJU SlS^fl 

aJj) g■■»l j.a- ' -J <jl A^pLa^-^l Olj L JU y^AJ p-J y°J .A—i^oLaJl oLil^~>rJl L gJp ^ . laT 
j»l jJLJLI j~~zi t—■’Ulj~>Jl (_$jJ ol*-»i>«^Jl ^J.Js...L,~ Lo.'.ji 4 Li IS” oL«5o L -.~j 

. jUlaSlI ^ jJa——Jl jSJJljji 

. Aljr-g^Jl oLIoULJJ A-jIjj ol jM C-jJu- <■(_£jJLJl aUL^I L«. .P O;>*J 
LwJ ^ ApJLaJl aI^*-S/I tlobjl 4 <_£^t>-VIj AjLftjJl J~j N la 

oLLJl eJlft O-pOal-al 44 IUJJ Ajjt-ij , { JJL—a L; jJl^Jl Jp LgJjJi OjjAJJ 

^1 oLuaJl aL£jL I yte j-i—Jl jl 4^w»l^31 ya .fj j-i-Jl J>-J£Jl J-AiL -laJis ^yiJ ji 
. A—!LaL& C* ii5 ^>*1 4_5® ^jl ^—P ^*P J J^j—a 1 4—oL> l gI aI 

.AjjJI LgJjUl ya SpLp 4^,-iCa.n ,_jLp 4Lj^flJJ j*J ^^Jl I oLI j->»J I OJbj 
^^Jl oUli^~>JI frlijV (_$jt^JI ^ij3jS!l li ^L*^aNI Ji ciUjJ {_$jAj>«3l t——«Jlj 

A^-JUJI oUlj^*Jl (J5" <1)1 AjS/j . Ajj-Jl Lft^jUii ya ^S\ I$« ; ?*$■> tjb 

|JL>- j~£}\ ^ I j£Zj j»J ^jJljSlI Sip^31 <ji jJ U5" j^SlI l-b -Aas C~ib 

jJL>-t lw 44P ^1>J| I^pL-I ^J^^lj l j^3j SIjia-_Jl JJ^JJI JlJp-Sll ya 

oUljf>Jl ®*La I ycj\ Jli JJljSl j^Jl Jj«J jJj .5 jb i.... oI I ol_j^Jl jj£‘s 

ilSsJLa ^ g«-tl C~>b siLIJuj <A^I>J| A«pLai>-*i/l l j« p l^>- ^9 sUl ya j>Cj j*J j_j»3I 

SJuJu»Jl ^«?jJujJ ya- 4_i j Jo JjJ j . A3 UaJ I j SjLcJI ya iy\S oU5 < _ J ip Jj*o>Jl 
.J-^t aUj ApJ^Jl 0 UIJ;>jl oJLf! C»4W Jl3 jL Jl l^aJli J^l cJa 

J^b“ 3_^<Jl |>LkUI |»^a a^j ^JSljS/l OjyP L*^Jl jJLJI jJ^lil L .~ ; 

Ajlj^-i ya A3 UaJ I j SiLaJl ya a j~S oL»5 O^Jlji ^Jr^J -^; va )l ^ ^pb-y 
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A ^jA aJIoIS" 4^wx oUj olpj ^j£ ijJUP ji j l i-Xx td ^ a ^ 

4~Jb j~*J LmSjI l_jljb tJjJ&.wO jjP J^JLj JjS/I 4A»*»Ai <»I»3>I (_5®J 
oJl? ^>1 (_g^>•'^1! Aj^>t*Jl oU5l5Jlj oUIj->«J!j oIjLxJIj .^^-jJ^-JI ^L*iaJl ^_^a 
A xi^aJlj i«* J ijuJ>\ oljl y^ri\j jJiJlj CejL^Jl t_xLi«pS/l Aij-jJj 

oUlj2>*Jl J CjULJI {.^,'ijS o Ju Jc>- jJjj»- tj J jt> {jA ajLa l ..« > yi cJjl>- to j~Q >l 

(jl? ttiUJU 4s*tyjj .^J>; t*Jl jS- ^»UJaJl £jA > olj jl>t Jyu >1 tiUi (_£.il .4X>-JLaJl 
to<U»x j l A aJl v^jUjISIJI oJLa >Lp 4la3l>i»»JJ <J*Xj ^>lJ! 

.0^1 0^1 ,>1 aJL^JI 

j Jl 5jyJJ tjjJbJl J y>~ aJbJLa 4 JL 3 U -0 ^31xa 0*xlS 

JL »-jA <i~£'\jji\ ojji]\ \Z*A**a .IJL>- aJLojJI aJjo ^ ^0 Jlkj ^J tlJL* \^ajj ^X>tS t 
. AjJc^>t» (j>t» oljl j~>-j oUU j xu)lj£xl 

( j = jt4U»Jlj ^jiLvaJl JjJ 1 JllaJl ( J~~x >P lOu oliji ^ ^w.Jali JXgJLoJi 

^>1 0-o->c-^aJl 1 _l«Jl O jl?l J 4j^«Jl <Ul>JI CjUUJI d)l yy*~J tULi £"l jjI I jaS-2 -X3 

asUisNIj }aJjo (Jl<J jlxl ^jIp j^£*J! (wJUaJI {jA aAjJj .< l3) ll^ Vrj-j; r * 
apIj>I J3^' J*Jj -Orr^' > ti^l S>LJl oNjUJl Jl 

( JS ^ylp OoJX>- L»JJ l-L>- aJUjIs A-i-»P (jl? 4Jj>-ljJl oUl jyd L Ajll*Jlj 

. (14) w>j^/l 5 >31 


J-aJj .aJL^jJI o«Lft ^3 llsxvwJj Ijj^ Oi ^ej>*^Jl j^u 

4jl Jj «A j ^ (^ J LUJl I t-LgXjl 5J >%**J 

IjAj j^SLP jJl 

JJwa s^j^ ^it^t j-^p a^cJj Jji j^p 13500 ^>tj JLa.ojI jp %}I a>-j^ 

Younger 4i>-UJl 3^ j ^Jl» o j ^Jl y» j t£~* 10500j 12500 t> 

ojU (3^ Ijl^mJI ot *L*Jp t2009 . «Dryas 

vil5w U j^j) oJL a 4^«JlxJl o^j^Jl 4>^a ^>i c»a» 12900 j>*j jlu iJLg^JLJi 

. <15) (0jj>-T ai^w* ^ 

j«/3P IJj j«Jl pJUJlJm Jl^Vl oJlA C^I)1 jl JLxj JaX3 4 j^ 3 Cv^«X>> La (1)15 lit 
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(jii ^ Ls*'- 5 cM <yj •(jr - ^^* 

LLyl ^^9 j JL«j 0 _plji N _^-i>Jl ol^ L»«xip cai««i 125000 JUa 

1.XA Ji« ^LuJl ^ J~£ j-iJ Jjl jt£ <^1* 4 j*J (J^j . (16> iaA* 

j-aa jj$k ^Ui ^ .jJUJl J£ ^ jjj-^UJl j-lJl -uilp 

{jA O'jgla ^yXjl £"1^iSfl kiilj {jA j$\ CjUIj->J 1 J OULJI ^j-a Axilla* Ifrljjl 

^A aJUJj i(j ilJUxJl JaJws* ihijl t^L»\ll «JLa ^ja j-iS^Jl ^ miAJi oUajj 

ijAJjt ^&_/»Sll jCS/l { j &*J «l9j .iSUaJlj oiUJl j^jlau jij*^ ^1 ■*!* 

: (17> cJ LU5’ ^VllJLA Bruce Smith d~*— 

ijju Jjt (4 a1ajl 1I Lo^-uul jJ ^KxJI ja»Hj 4jl3.11a]I .All ^1 j Vij i> 

4laJ -d iVaII J^a 4jjLfljJ) JjJaJI JjIjaJI CjIajJj IaTuI ^Ij 

JaJj (4aau 13 4lojS/l Cjjl£ Labile. JjAaI £4£A aIaLuajj JUlIj^I J fl mi l { ya jSj 

(j&A 4 it ua ii-oj? Q^LqIaI £A J-oL*oU diu^U cA *a1a a I I 6JA 

C*jlj SS JaI^ jl inH jaj J-*-! A iAjI ^KllnH 6AA ^A .Ig-uiAj LijJ ^aj 

U iSjijJI 41 aJ? ^ ^1a 3>'*N ^a jAC- l-O^aJI 4a.j J ^-o 

^jjiaJI OJ^aj yUkJl JjIja (jAJU 4 asIjjuaoj JjLc. SjLij C 1 U 4 1a aJ) Jij 

JliiN 1 <di ( _ 5 1 a David Harris ^^jjIa jLib ^lla^l i*jJi5Jl jC^ll jJIp jlS’T 

UJ-j . <18 yi*!aJ! Ajjja ^ ^j^Jl j-JcJl UjLxa! ^ ^aj ijl 

( JjJ j ^jcobJJ ^UJaJl ^jA 0 jdj C~aJj Ji |»UJl 'jA olijVl jAW dJl5 

^ybwJl j^jJl ia.n*J> j*JU LaJUP .ajX >. * «• <> <JI~ J9 (j^ “d>-lHJl j-aJl 

lv_A9j^jl iJlA ^jA ^y>-b*Jl j^d\ jl J» jA J 4. ^j Xa 4.. » ... lal l djIj^Ji 

\i*J> .^L*laJl ^Uij Jjbj ^1 ^3 J5ULoJl 0 «XA <Q&-\jA (JaJj 

J3 ^^aUl aNJA j_yllA Ua«.^ J3 AjS^llLaJl 1 jjA^j L*JJJ 

.l^Jlp IjJumpI ol cL»Jb- ,_^Jl c->ljJJlj oULJl ^JUaJ ^UiAN! ^ 

.oUj l j£lJ frJa-a Ajpl jj oL>- (3 Jff ^yjj 1 jiijl ji j*^Jjd idDJJ A^pjj 

ys t _ylp (jtlXaJl {jA 3JLA ol j -—ll {jA ij^l 4 ,n./li A-pl jj Jl l jjill C-jJj>- 

i\ ...A>Jl JMjJl ^^9 J^bJl S jJS (jiaLaJl ^iUi .^b'.lk^l JmmJI 
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^^9 aJjiiaaJI oii dndus | j^IjG1 aJL* i«^JI <ul?-l~Jl ‘udax^Jl 

tC(_5?1 ^Xmd^FI 4m« ^L JL l ^,; ') eJbJu>rJl Li—P ^ 4jujj jJI 3jJ> 

ji ^ ^L« ' ~ gl Uaj) 4jJjJjVi dLi>*Jlj j£***£j» 4 JL 9 JI 

C~5l5 Igjl (^3 ^j^laVl oJlA iJIjX-U .(^'LjJj'ill lil*Ipl (.(JjCjco J>- 

jj fild ^^JLjJt_9_$ji? Oj9j «0A (1)1 (£W>Idr*J 4—-i ^IUj 

JLuj aJojj |tJj |*J 4p|jjll <1)1 j;P ^ 4 jI vl»fl ^ jjll 

jlfT 5p|jjJl d)l _d (d O'® J-^J tilli ,_$* (J*^ (>®^i 

.J^Ldl oJu> ^ |«J jl tp laoa ^ J^Xw* JSLiu C-jJj- i-Slilj A-JLaP’ 

la ^ (JltJI Ju~>» (_jLp tS jiJ>- jji .4 aIi>mJI (30 - 

CJtSl 13 JLfl C-3j (1)1 J^dl _^w Ijj (Jl*-i (l)Vl jP 

jlS^fl ®i_sli>«JlD ^ c^dJlj Jjl Jlij'Vl <J^>- (<C-* 

:William Burroughs <I9 jjjjja pL)j ^Ua^Jl ^-Ldl ^JU ol*K . 0 jj> 

icljja ^Ijl Ijljj 5jjj^ jit < jjjuolaJI — JjjkteJI ,jt 4 J Jjl jxuua 

<LojJal jjJj ^!j Cul$ 0*11 oljLllJI jlaJI jjA.till ILlul Jj !<•>! % « 

4jljj 4jjiJl a««lAl 5 ^ jjAjj Jju .JiSlI 4 -OjLuj ,jjjB 4 ajjS| |*L>. 

ijjJjjaJ JLact ■•■l.^j'j .Ijlc'l jliStj Sj jjJ jJ^lj iliLLa. jjSi ^iLoJ 4*^1 Bn 

oMjO,-, jl ^Ji 4 i^L»jj (j* £-4^ Sjuilf i> .Gordon Hillman jUk* 


Cj^j^LuuJI j^Ja (JxS iguj JjJLj CiO*i"fci S& ^Lxia$ 4 » fl% jjlS ^jjJl jjjJI 


Cul^ &LaJI L-jJlJcl! Jauu ^jUJI 4j^J1 jj jjJI 60^5 .l^Ifi.1 jj CkAJ ^jjJI 
Jj^3 (JJji jj^lt jjAjJI at (,£>3^1 l^JJuS |xj «^1 04 U ^l!l 

(jua Jj 5 (j-o ax} l^jl^ jjuJ) dr.• t-5jI jq»» ic. 1 jj ^JJ ^jjUiUJl ^jjjLuaII 

4jjjJI otLUl J5‘ V <JoLliUJ Jjlj^lll ^JCjIjaII Ijj (SjAxuia jOC 4jU4 .4jjjil 

oljJJU ^j^kjj JajL^ ^ \a\%\ ..ailft L&jCjjj jjSkt ^uilla (jialj-o ^jJ| 

(ar Ui «4£.1 jj]I ciu£lJ llijl ULalj a5 g4*L-vU^ll ^jJuuaJI ajjjjJU j^t ^lloJI 

# 

.«lj*lfl>l p -■!-> II d^LaJI . .In' aII ^LjjiJI (jlS J_.jT-.ll 

O 4 '— J j^Jl AjIJLJI J ( joUI r4*iJl tiilJ« ^ cS>l 0^ Ul c> ^ 

0 I 3 <j\ pIaJD I^Tjj>«j j Ijljij (4 j|j«J 1 oil oULJJ 4JJJI jjl^«J1 
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'- 3 j?s 4^' 5SUa3lj ojUJl olj-S j ^jA 1— J I Jj£-m\ j»^jl i<jJ>-} SjL*j . 

J•** <_#H <y* $ JJjr*i t^iUi • Lft X/a> - I jix t^yn ^ J a JSwo 

J! ^"L>- viUi {jt- Ji <UJj ,5iUaJl {j* j\y> gr\j isL^/L ^ylSw 
^■bji' l *ijj js^ y ^ JajJI j.a Jj yjl Jx 

Ljj) £jZ)\ olJlJ ji jJ-j ^^Ip tjjjjVl ^ .i^-laJl oUl j~»JI» ajL»JI j 

^ J <_s~^ oULiJl jJiljl j~> ^ oJl£ JiUJl j (*UJI ojj^» 

j jjiJl J jUi 4 jJJi .cJjJl jllS j~S £-Ls»-l ^ i j~ij 

.5ULm> 4pljj |»Jai <Jy>S lj Uajl JSljSn jjjjjJuVl jji9 liJUli 

oljj ^y> ^yLpj •j*JL*Jl oljjJalll oJjk ^Jia CjJ.> 

^ oUl^j-sJl oIpjj olJLJ! jp jlj Ijjj 44~*J3Vlj iJ>t<Jl iaixj! objLxJl 

A ^ S ^ 

(1)1 j»J .i«UJl Iw-JL-Vt (jlo La ^ {Jtnj pi-/3n< £A jj#UiX jJUJl 

oSa C~po 1 4X*» 4_Ava.o jlS" ^Lflj jLw> ^S- \jJe~j ^Ul J5 

4-Jljp jlja ^yip j^Ul lx jl • t _ y L U5 ^J^p Ji jili jJjJ j .oL^jLtdt 
^ . » . jJaJ 1 J-frX o Jl ^jA ys lj^«P tvilji 1^1*9 lajAPj .^Ujl (Jl jb L^jLpj ^jA Jj V 
j~^Jl ( _^9- Ujj j! tljjU 4<UaJLjSll eJLjJ .^ysUJl j»^5jJL-j 
L*~j < ‘cr^' C-j j (_j9 LjJp ij. ^o . i pI jJ (j^UI oLS" ajjJI ^1 ^iS/l ^y> 

j*Lai (Jc^JJJLj ,^>j»Jl J .U^il l p-gJl jLj>» IjJi# jl ^IJLaJI jjpjlj^jl i_i <up 
CS*L^ jUw> J^p jIjiO. X- 'NI I olilj~>iJI olpJJ iJl>«Jl 

SL^dl C5^i J J1?.^ 1 IJU^ 015 .4*Jlp 0 I 

^IjjSf jUtiVl J^Ls^ toJitoJl 

*—(>® (_j^b3 (*^ i_^l ^ jL~a jjj+j .oL»Jl 

.■X... /3 1 1 — ^Uk» j^aJG 

.olJIj~*Jl Oj^>-Sj JL>-^ll jlS" Laj^j olJlJ JjI ^pjj p-1 _Jl ji jj US' jjLj 

JLpI_^a3 blJXal jlST tlJJj JaJ t^UJl JJjJl i—>L p ^£-jj 
U~j olJLJl f- L -... 1 1 c~>l5 4 J jU- ^jA (S*^b t - ( j-jcoU*Jl 

4aA>j JU»*jJl vSj! j>*a pI>- Ujcp j .oUI j-j>nJl <JU-^Jl 

jXj (.LajaS- jlS't JSwj J .y >^Jl dUi l J&- jJS Jj>- ^1 frUJi L^J ^yu CJ15 ^Ij 
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jiSl JajJI Ujlp apI jjJl ^ *L~xl1 Ojk*i Ij'Jj •& U5 

^jt 33 j*Jo d)lS «-L~xJl £)t {m f*i “U^ia Olii Ol ji .o-Li ^-j~pI 

(JUaUI t)i JuaX^aJI LaX«j { ‘O a J^ tiAJi J^>- j_paXoJl AJXaJI <JW*-aJI ^ 

jgb. tjb ji jlS’ <Jl>-A a-Ip i5«Ul ^l*Jl 

jj)t-i7coJI ^UaUl 

^xJlj tAj^ia^ll J aJLsmJI A-pI jjJl jJaJl J* A*~.lj aLSwJ CJj^au JJS* 
SjUJl UliL- ^Js- a-J-L. io j (Jl aJI jX-M 1 0 L 1 UJI ^ apIjjJI Jj_pO ^Ar 1 
l^jplj^l *—A~^x)l jA l.ifc jlS l^lp lj I Aojj^l 

jtJala SJbJL>- £lcjl>ol |»J <jl Jais ,j~J ■ ^—oA i^IjA jI^Xj^U A?*«Xj (■[>• 
Oj_)>aaJI oJjOs- ol jL^a AsI-asI jaZ .—« J^-io C~aJ L^jI (_$* 

(3A c$H iiUp^lb nj^3-UaJl J^s-j vlojUwJl JXa ioOj As? oljif AX-A ^^Ip ^x2xJl 

.<_SA JSa tAw* 5 ^ ^ ir*-^ 

\g.te. Alaili>^*Jl {jA N-Xj .Ipjxj jiSl (3A*^ *'■'’^1 J^*X«aI U<2jI ^aUI jJUj 

«* 

^iSI ^^Ip fj* \Sj^ J 5 ^ 4 ^>«x->i j-~Jl (A*j j0*aa 5 Ja49 

t>j*j I^JUI 0^1 j *.jl jl£jl <3^ K^Ui Ai .o^*aJlj ,jJJl (A* ‘**j*i> 

j>tj Jua j$> JLS Ujj (^jJl l(oLJl A jlj->Jl AS Us ^IAs*X--<0 

jjlax]l IJla i^sJbu jl • <20) JS^ *^ > " A* Aplj^Jl (_)*?• tAX-*» 6500 

■^slc . ^ A^slS* oLoio c<Lm»Ix« JIajI j>- oUIj->- Lj-J -k>-y ^ I .Jais 

ij*xJ !JbJL>Jl vtojUwJl o jlA ^|JL?»X--I ^ As ^—a jlsLaj jlj-sJl 

OjJL>* uilJjJ 4>**2jj *—l cSa (A ‘ 

oLIt^>Jl vIjI^>mj oL-aN 1 (ji -X^J (A CjljjiaxJl oifc 

aU.-I j. J^.~..,.j a^jJLaJI t^jjls«A Jljj ^ tviUi .S^3 p 01 4 ^iJJ 

^mjjUiA ^IO>»X^aI ^jJI ^Is* ^j^Ai 'll C-^ aJJI oljXstl«Jl j c^P ^ 1 ". ^I 

l_jwi cl^J oA»-*i tA' (A*0^^ 0=^^ Oy=-jl>*Jl ^r-AS^ 
oljjuuwi jjl-jJl Iji-Jb tiiJLJjJ isfcjXjj .l$J^Pjj ^jXJl Jjj^sUmJI ^jIp Oj-XOu 

JIa iaJ^x«JI oljiSlI A1 J j-^a^wJl Uasl Ija*U vi-p- iaa_jajj 
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j AiUsjlj SaUl l ya * C-ol 4j_£ jS>-\ ojL_*_i .<!)^^llaJI j 

^Jj^J JicJl ja lj^- 0 J~S o-bJ^ £-1 jj| JJ$> 4-Uto ^iS^I J 

L*5 t<u>-Lol oIj^-j cjwI a«pI jjJl o^AjUJI o^j . jlw^fl ^ ^^.SjLjJ y>- 

V-*t ^1 CLt ^ ^lUi t5j-uliJl Ajplj^Jl oU*if«Jl ^ pJl Jl j; ^ 

ul j_j1p tolp^Jl j_yip JlS SjLpj .j»sS!l aAsIkJI a 51~1i ^ jA-^ail akJL O^jUJU 

*—Jr® b^jUa C->-b>-l ^jJl Wj^jUia3 ^1 lja-t>-l j»^>V cjJLawi IjJLlaj 
.jjwiil iiJlj ot^sUJl ,_j1p Jil —l_S"Lj .iIIaa JlS tol».o. , j>».oJl «JLft Jto ,^>-T ^J| 

oLjji OjjJa 4 JS jJ jl 4^Ut jt tiiiji oljajj 

JJj^i • ^L<a>Jlj SjlvaJl iwJLip'll iJljlj 4ji-JJ Ojl JbJb*J j»J 4i~a- 

J-'-bJlj J-X>Jl ry £-1 y\ ^Jl tiUj ^3,\ 

<«I-jlS^ <_^Jl,j < ‘{jij^* J (*^* J *—*UI^~>Jl AjLpjj SpIj^JI jj^Ja t -1U* 

oAa Oa-La-lj ..(^^>-1 Jl^^l ^9 4 *»la ««.d -A9 AjIJp Aj^^a ^Hxj 

^~j>JI J-P Lajl J&ij A*-JaJl (^^3 Aga-lj» ^ iaii yj iLa- ^1 AjIJJJI jI_^*J l 

r* oLJ)ll ^wj ^ ySjLjjy*. ^Jjjk j\Scj I Jl dUS ^jtj . Jl^lj r iJl 

•Xiaj Ai~A ( Jp 4jl J-<J| 0 JA 4jL»j>J Ifl -«.-■». 
4«JA |»Jaj Oj^ia <1)1 <Xajj . aUjco AP-L^Xa-l i*-i l-».-ia‘T 

.Oa- ^1 I^Jp 

i/r.J Alfred Crosby ^jjS Jb^Al! ^^1 AiJl ,JIp jLit 
#jUll jl 4 ^j-j ja 4Jared Diamond Ju_^>U j JbjU- 
<1)1 tPflngC3 L>oL oljUJl |»1 <l551a1I oj 12J| oJlS^ i> 

4^LajJJ Jl ^jA <JjJJJ. k~* o _^L° 170 *i^o ^JaiJl ^jlp ^1 l i — - O - — & 

Id-* (_j* I^3jZa jlS^ 4oLjl^-aJl { j^\s>- j coL'LJl <3LlaJl <1)1 

A~JJjS/l ejUJl (jyi> ^Lll 4<^JJ^ AiLsP^IL .^JUJI yA *js*i\ 

v— jUL—4 apI jj vLllj jy^ ^UL.^ jS- a1jL»^ aJLj ybbj) 

•j^S -Aa- ^yJl LajLIjI ^»li viUJjj 4ll^«^ e j~S 

Jit OjilyA Cablj-a- 4 ( _ r isjJl l _jlp 4ilL* dlls’ i l y?£jy)}\j Liyt ^J> 
jL~Xii oljUJl oj^J <_ajia- -cJlo^i JUUl jj>mS\ J* 5 ^ 41j.'.j'a-JG 
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y yj>dl jl JU^JI ajj*-^ _r^ <c^-l~Ul oUijj^Jtj ol>ljJl 

ji t&ws yS/l J~r t» tS j~S ipj —j t—JUJl y a.. » ..,.. L !1 Jj Jal\ j^Ci 

J^Aj tc_Jl>Jl IJlA {jA .oliljyJlj OL-Ull a JA 0^1 l*J 

olil a ^p ojjji*Jl -kj~$Jl jl 

—JUJLil j y»u> ^-P Ojjiaj l^jNl 4jjjttj~*l ji A-iAjJJ y* ,j-J till jJ . J^l 

vi—>• AjjliaJUj it-LiiJ IJa jl£ tiiJi j*-Ajj • i^jjkSli 

^1 jwJl <3^ y> 3iJ^\ JS jS-Ij\j>- **rj* «k^> y l*~k JwsUwJl apIjJ 
£0*J i^-jpljjjl aj~oJl aJL$J i»»~jj •» jy~0 Jiy S aklo . l l cillj C-jI£ ibjjl pp 
jj j *j t ^ g - -t L» jAj oUljj>»JI ajIpjj apI jjJl y Si jii*Jl »j' J- s aJ L k^jj! j^* - 
. <21> ^JU3I <y> *y»Jl 1-L» y y£j y^Ui>-l jjk y ^ -b- ^l 4y jJ' 

.oLgj ^Jip i ~jJ& Ji o\S oJjJj>- ^1 y\ Jj jl jJ-j 4<c-^ 1500 j>t j -U-a 

y cr-^j >1 j~r^‘ ^ ‘Neil Roberts ^yjj Jj yU*oJ' (*Jb03 liJj 
y jill oLi j tJx-ijSlI <3y JaaJI) j»jJaJ 1 jJkil y 0^1 J? 3 3500 
Jb» y»-jJl aJaP c~jjl 4y^jyS/l yJ .(Ui^ii y t^jljUl dr i '*^'j 4-"^ 
y> eJyjll oUbii-Nl j^ tya/w ijJb- y . <22) ^JI y>-Ji i— 1500 j>J 
t_yp y A^>-JJ j*J t5iJl j£~Jl jJla-iJlj (bjji ,y jj.sa w . 1 0 ‘ T »jj^n 

(_$ jjl 4^5LJl 4_~s a3 Jl.Uss^N iljUtu^ 4 OjJjjU Akwljj a^x 200 y~<-> JJ» Ujji 
Aj^gJ>«rf AijJb- ilJLpI (j-r-j J*J Ji aJL«J . AsjUajjJl Ajy*«Jl jLaj>J APfcjj tjiU ^sA»i 

>( _5 y>-Sll AjjjliJl ^Jjj^l tlr* 

y AjjJjj» AjL t-ijAill 4 Jow~ o Jl y« jj^i j3J 44,.. » . <al l ya ‘c^ 9 J 1 *^ (_s* 

cJ jll 4iUi ,y aLJ j . JjjJs cij sLu (^ jii <^>^1 ^ a>j^<»J' iljJl 

^ aLJ ^S3 .l4^>-X (j5Uj ^yll v-^ 1 jll ^^1 J^ u^y J*^ 

^1 ^b>o ^«SM jSf 4 oJjJb- ^1yl yy-JJ v^-ijJl 4iili ,y |»UiaMU jjJ>JI y» 

. jJLJl I^J po yJl oUskl 8 JLa yyd Jl^-Sll y> j&b Jiji* 
vijJp-l C-3j ^y 4^-SjJl ^jLp 4^Jj ~ii p-l*Jl uV' 4 t/J' ^j; JJj 

iil*ss-NU Jil«i*-'^lj»Ji(3]»b<Jl ( jkw 4 y Ajlj^pjj .ol^y» Jxjt-iylujtJ 1*^4 
jJ^ll JL»LU 4A3J_y» jS- Ajbj C-llyi! 4jjSfl JjA>- Ji* 4A T pLksAl oIj-Sxj jy 
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Ajj ,_$JL*Jl <J illa^j/l ^^-JJ &JbJL><j| oVjI»mJI y> 


JJ -J 9 A»>-L*a«j kJIIJI J~»* (_J^ ^J^* 1 *— d**ja\ I 4>wi ioLoJl 4jj>d\ ijljJJ 
Jl ji- lf»jli1 O-L-Jl OJllpl ti~>- Js-Ij-Jl J^a j-iS3l ^ Jai^-Jl £yly» 


'i/ 4 = £-ij^Jl O^JajJI oJjJj>- 4~J >jl Qjj\ <Jl>-jl Ajt^j j^j t «^UU.J 

oL?*Jl jlS^ j _ J lp .C~A3jJ ji L$l*pfca ( _yi 4-pljjJl oljjJa-ll (jl ^ylxj 

‘jjJ 9 jIScjI dlli ^ Uj (4-pI j^Jl ijJjxJl ^1 5iUp)/L tA-Jlj;*Jl 5L*Jl j iJlJl 

4~L*P (<LjUs l-"-jl ■ Aa->.~ a J J (SjJ jA CjIp-Lj Oj^I £j'>* 

cJ 'jj- 3 (JbJ' ‘iLr^'J' l/j -lijt—• J£i> v^* 

• |»4~ ‘ ~;*-^ (_#® j-~JI Lfr J -S 1 -Ulaj ^yXJl CjUI j*>*}\j oljLJl oJLa ^~Ju 


oUIj->JIj Jw9U*«Jl ^LJI i-x» t^yL^Vl (3^Uajl i yt*-*-' 

oljLJl aJjP 4jI.Aj C-JlS” jUj .jLjJJ>- J C~>-ljl 1,5^SLa] (Jl 

j^-^-° (^5! (Jl 4X>-*XaJl i 2 jL*L*J| t— jpl Jib .Aij^JlJl (^Ul 

(J (j - ^ "" * " cJ^ ^^Uj^ *—y 0 jiS {y*** j »—i l»-~a 1 a«3 j^o~. j ol 

0^* (*^ a«««L«J| aJ__-^Jl jj^aAi i4pljjl) Si^SLJl 4 JU-jJl ^yj .^JUl J£ 

jLiil jlS - 5 jU j JjiJ cjUL~« ^p J--S31 ^LiJl ( _ y lLp g^Jl 5£^>- 

clg-»*jliaJ twJJl ^yS JaJa>c» jjP pJlJl (J^>* oUl j-pJIj ipjjJ^Jl OljLJl 

.(jl^i^Jlj Aj j ^ > a o .. l l A_>jl oUjI^JIj tol jJL>Jl\ jjio 


4o£{j^JI 4. _ l C L p Tc^ -yI Ljlj-ollLII 

JlilsS/l ^~«pl t^jl - ^yplai'-l jJkj ^1(5-51 ^^P-l jj j»Uaj ^yJl Jlio'i/I 

cJ(j^ ^J) JUWVlolS’tjUvail jitaUJl obtal^a ^ .Ijb*-^^-X>- 

(jr - «Xxp ^JxaUj a j~* s i \ iLviaal j*S -X>- ^yJl 4^j Lt . o . H ^ . ’.'iva j <upIjjJI 

.Olilj ; >Jl 4 jLp jj (jLvflJl i>ol^aj ‘j-jjl (_y* eJpL~oJL ( j~X-~0 

tAjjOJl ^ Jjj^Jl o^s>-jJ j^ylaplj ^ISLJl j^jJl ( _ylp JLi)l lipjlji 

Ijj ulDi) 4 j>*- 1> .(Jol^aS/lj »Ij jU AjlpJ (j(JlaUSfl (jl_J iv£jL>- 
(j^ ( 5 j~J' ilJxdl jl jjJiJ . aPj-~j jLjjNl ^ ^ 5 ^^ 1 -Jl ^yli*—II ilJKJl 

L»~J iCul (—iVT 10 J>XJ .ila j4>vl (ji^* 1 Oj Oj^A La ( J *&j 4jl JI 

, (23> 41^ 5000 _; 4& JOu LSjS I1 j^JU 20j 5 ^ la JJ 
.sl-XcJl ^ta 4al (EflC Wolf v_iJjj j.Ljl (_j^ij^Vl AajJ uJl jli^fl oU5l> 
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^>Jp i-Jljp- {/> j?*j tO^UJt <uikJ gs-i-ll Jl£-Jl 

i ^ijoii d)l _^sMi o_^i .^a«1p SjAiii 

jt-fPA-j ^lSo»k j* ‘ J^J •Us* <jC5^' * Ji dJ^y 

j y £jj lj~£ ilJLpi J ^Ul JLaj vlu»- la^pU^rt Lpliib (*-»l ^5 c~?wpij .L^aj 

oU^>«Jl oJLa jl jJu U^jj . (25) JjLk cJj J J U>» L^jo Jl 

J *•JLj Aj-JI y jiS'i Cow>i lf»i» 4 aLJ> i~»j 6 jji ipljj V^Ul 

oLS0U» ajL A-iliJl La- jiiMl J »-3j j-*-» Jl oal ilU-Lj“—^Ti 

. Jbljx» JSLij j«s1 olpUa- J.p ,^p y (^5 Uj »-UySll JU- jJl vi-p- 

obc»—>wJl j j SJjJa-3 oLI j-a- j^$Ja (jri l 5 Jlj"^l *—»Mla- j4w iJllA 

AjLp)/ti tb^UJI oiJjtla A«aJl oLjlSJl XP L^AadJ JiLi*Jl ilXpMl ll)l£ • A~pljjjl 
JJ-fr^j t^Uxa JiLio (^j-io iUifrl £» Ljl^ 4 tL^UxJl jj-j (Ji>~*J! Jo-aJl (*-r"' 4i Ji 
Jcjw aSUaSI j SiL*il ^IJI»i1miI JLP SJjljLaJl Sj la ..~ H i .^^P'Lo-^-'iM J»-*Jl ^- ;— ft l 
.l^JG jlS"! Uul l$)5U Jaas aJUjj A^lil JS\ apI oLvaXawJl j SXaa^JI SLaJl 
4 Jli&Jl jJaJl £jLJ <•<£J °“b‘ *L' <£ j'j^J 

.AjjJiJl aJL&JI |JaJl jUp! C~pia*jl Lj 

4-JUdl J AjJiUJl Sip jj OjP 1 o* 

4<1)jPjlj<»Jl Ijj»wj oIjJLAjj^ lj^-b>-l aJL>-j 3I Sip^l jS/ cUoaj g . <9 *< ^ylp 

Jta ^^>-1 oU^a ^jll AiU>U 4A~iUJl UiiAJ Sjlp OjA-tAiJl iljl Uj-o 

Jlp (jJli*- J\ jS- i-L»Ji j-e- jl_J^Jl <1)1 ^i-jj .Sip^1 If-a |>ScO jlS' ^yJlj 4eij-pJl 
jJS't Ui(l I J>%~*A n^ii Ml 4jjiLs<aJlj ^^-jwUJIj Ajjlia j-iSu BjS JS\ ljaw»I 
Sip J>\ JUipl j .SJbljiJl j j* (*4*^ »Up*fU 

4lj*p-lgj (1)1 J>--Alii ^UlaJl (1) jj>^> Cjj-SoJl 1 _ s Lp 4 J>-^l 

j»j jaj .Awaa-Sll *Aaj a-pU-j ajjAP jji ^ Sale- l^f^f;j 

44->$‘..llj A*p|jjJl oI^lJI IIJIp l yujt L p >-^Jl sipjl a-LajJJ ^^oJl 

(l)_jPjlj^Jl ^Jaj JJS*. *J*» Jl \'J*> ‘Icr^ d^--^ ^ l5>^' 

. JiLJl J liJJ y£~j> jjl y j$> AjUj>- 

.(jPjS/l JMxU-I 4_aJ^j A-L*P «V# t< ji~»Jl ^jpLa^-Ml ( jC’\jji\ ^»lt)Jl 

: (26> J,U5dJ0i i*iaAi o* jy. j~**u 
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5ol jd C L. n 3 -m.fl l^JuLc (jJjJl JOzJi 5JLijJ! J±L ^llll ^JjiJd 

4j£JaD J£.l jS j (jjlfcLala^l JcUlIJIj J^ K* l \ ^ SjjJj*. lx.|^j1 

jllljJ ^-1^ c m % “» oljxilJI 6 JA JjJ^ 
o j l ^lfc 4-La^lr wJ ^g J^XLC jautfllJ ^oljigml pj ^ jAM a II |jj& 4 

O^Loi=Jj i 0<IJ , 1 5 1 ^1 i4 -> l->JI Ciij (jlj^aJI jl ^jjlSUj Iflj jlc| ! JjiaJl £yt 

-Ci'iiLxll (Jaj lljlaJi gljyJI JJuu Ujjc (J-ujjC ^4-0 jl 4 ojLl£ Igiliaj jt <4cUaJI 
< 4j mfl ljj juilj 1 (] *yL ^ya jj 5^ <4j£.loia.^l (jjiJt {y> dl>< A.* ^ ^o ..■l l*.<. 

OLiLj £-0 (jift lJuJ I QfljfrJl fjyA JJ^aJI jlift 1,1 »J 4-llSLsJI ^JXuU 

•a^jjjAjLil JjIaJI vJj-^oLi-aJl pL^Vwt SjLjJ iljL=k_a jjJuJI 

-*** J J fS\j J\ i i}i (J J j yi jU» 4jt pi- J 

oIaa^mJI d)t j} <—s•XdxxL) jaJ j\ jJlJI ^ 

(*Jj (1)15 t^yV^UJl ^ UJ 'yjita IXsj- Vlt» ^»Jl 2 j iJUJl 4jjJulll 4 -pI jjjl 

oUljJVlj i-JLJI pj'i/_^J| ^ 1415 jZj jJ jl i<ulit ^ ^-aSli 

oljL_Jl ^ ^jLaal jjb I 4 J jl? 4 JI ( J^i > wJ| j 

5jpl4i>-Nl oUljJNl {y> 45wi olj-iiJl flJLft c~L>- /^’oUaia^J! «Jl& 
IJ 4J j • Le>j^ ,j^ ji5l <d>-liJl o>jVl ^ oL>Jl jlS ^^JLp «-UJl ^ SJLi« joj 
^ JJ4^ Cr° ^ L* (j-'ijli (jl (*-S\ri (J “-<*j^Jt 

.ag j*^z>£aSU oU»^Jl aj >. < _ s ^5xlI jl ^p-laj^Vl jujcJI {j* ULxiji5l 

^s> <da9U^iJl Ijlja* JjJ Jj 

CAjJiai L^LJ j AjjJL) 4JU0 OJl5 APjJl eJlA JjJ . jl^a^fl jJLi l.^a4-- a 

J j>- i JjdJL .iaUaJl ^y> JOj^Jl (_..lea'll JLa^cJl Jbj^e ,jJL>- d)Sf 

I^jl5 ULU 1—>1 —>■ < _ y Lp JakiII ^ja JjJaJI \j JlS ^Ul *_ - - -•* 

(28)^ J^,[fi, ^Jl 1-...-J c-\Jju^ 

SLs- ^jA 0U4 J AjIjJI Jm tjl -^rilt ■ 

0^ ■ifcSs ■ I Jjf CJj C wM 8000 j>u JjU ^JalJU llSN \j\ jaS^a I 

p&jj ^ jj ^iaJ oix 

Cja SAfcLlw* tI S/...4*i JiSfl ^jS ^1 oijJl ( _ s i>- 4j^S i^JDS 

.eij >-ja Jljj Vj ol j ,—!l 0 *ifl JjJ* Cjj jjaJ AjpljjJl ^lajll <-, ,.i l j 2 ~ 
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.i-pU^-Nl Sjta^/I {j* 5JUJLs»- £l_yjl ^\jj ^Uai JlflliMl c-> Ua i 

i j\ jl«Jl ^UiaJl J£ cJlioJl J***- L p ‘(JSljSfl iplial^l ,_^3 X*j 

ISUj ^Uk)l <j jpA oljx-l ji jj-LJI JSt .OjilwaJlj OjJwbJl J*P; *bpl b5 
^-$Jup £li_! iL$J Ob Ail uiAJi <-iUajj .aJj 15 -J ^La>Jl JJ 

.iL«i>Jlj «jUa3l <_jL£pSM jj-Jl { jo - Ji'i t» jaj 4a-pIj_)JI ojjaJJ 

jJLp £JIp 4^Jij l*J iviUi J»aJ (-—liJI cj jJI xx>*j (3J** jl&jl <_sH 
oLpNIi tJi« 4 jjU-JI |»Ij^-SN *^b j*- |*jh iSjj 5 py** 4 V > 

oIju cdJJi Jaaj aLJj .Pleiades ^j>*> J~® ®cjLSJS3I 

. <29) l ^ r »jJU ^aU» Jjl Jjyu a»pI jjJl 

JaL^Ml {y> aJbJi>- lpl_jjl LJjI t-JJaj AjIpj ^ C^* 

AiLj^lL v^J' p-gjbkS *-jlj*^V' l\s-J\ J* Ob 

£•1 jjpj Lajl lj^-bs-1 c^JLJLj .OllS ^ a-p jJl XP |»Jp ^jll 

.L^-o-LoJ (^*>o Ob .AjJaS aX* Sjb^M jjjUj* j*J .JsL.Jj'ifij {j* ®XjX>- 
u - ixl ojb)M j^*a ^ JjIj^I O^pjI^X» ‘A-Jj ^a*JI J^b- 

..iL*aJl — ^»L»Jl j*Ji> I# 

^1 ^jl jJL*j OU > ^UJ^ill j*JIp -bji b5 

iJlifcS’ X^A* A-^ijL»^« <Cj>-Up Ja L . Ji Vl 

Cj|.l2.t».a oJlpL~»j jj-.pljjJl oilflll cy^'j^ 1 •iijbJl ji 

.J5LUJ1 oJifJ aSL-U^ MjJL>-1j»Ji ja-fljJ ctiUi IjIjJ Uxpj .oj oL.jU»j 
( 1)j5c£ oaU ojg^ oA«plj_pl oLkX>wJI ajT i_~-« Aj^jiJl #3 p jZ.a> j£ 

oi Ja^Jl JA cJj ^ JA Sy p\\y\S Oi-xJl « ( * ) chiefdoms ®Up _>)!» 

.^ 0) f ai^l oULiJl ^1 j jjjju SiUJI ^3* 
ji 5^531 0I3X; i>-b- ^ jJ J5'j^' cW 

jXll jV3« 11 ^ j aUJiSlI Ap UaT .al jlS^j .(^ j- > a) I 

SjjiJl ^oiP J*^j I jjp P^ ij »^b]l jl *i ^ji 

j tSjjJ ji iJLjp o"XL*J 4»i~! ^ g .., n b< jJp tSjp-L^aJl 

.yiUl 
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OJJl Old>-Sfl dJUi ^ Uj tA.n.jJa.11 t-Jl y*- ^jA yJ^Jl 4ia>»^L«j (Jj &jj Jb 
L41+AA lI^ULj J ^n» o . - .% AJ jL^woJl Ji* »U^Jl ^j5 

pi * ** 4l^jUl>-lj jUa*S/l <JSjIJUj 4Ljw» oUliJI^JL* JJ^^J 

^ J* ipUal^l jl? coUi>-^UJl oJA J La ^1p *L>j .^UJl vlJ^Jl ^ 

•jr*^ ilr 4 'Jj' 5 jr 3 -^ 4 (*-$—<jjj j-J> 3jl^l t _ 5 ^j OsiJ*yJl 

</t 1 ^ O^i 01 ajj>-j jj^LJl o^-jjjj Jli UJ cdUi ^»j 

•dWjl ^jA J~& J-lP ljjl*j <■■ ~Ua* oUl y >*Jl 4jlp_}_$ iplj^Jl 

lulls' j*_g-LJ ^»iJl dhijl '.jS -b- j-ijAj* \yj£j jJ Ujj ^Ul 

(1)15 4pl*j»dJ 4. ^ - J li UUdiJl e-LgJ Jpti Jj»- ^1 j . JL^>- jj3 yi j^~~^J J^o-4 
l^J jtf ^1 JjVl I J^l oU^Jl jl ^ dUS .^jluJl lli. 
<jSfj .oiLiJl y> £yJl <j^i |*-1 <_5^^ »dUj ( | y> 1>-1>J JS\ cJl£ 4X^5 frLxJj 

d>- <Jl p-fr-f j ' y ^ «chiefdoms *Up jJl» <. J£ ^ OJ iv_Jp1 

• <3l> jj^jJl {y*?&i i5*aJ 1 j»UJl JUmJI j^k^y jS 
oUJksa«j L^p j~*dl jdi jlS a-p'-L/I' ird-jJl 4*JI ob jh .«jl i y£l £>• ^Jl ^ 
jlSl ,y>l>- jSlI ( j£~Ji U-ljjl t Xa> J*Jj 4jtJa)l® 

it^^wn-iJlj Jp^Jlj (J^Jl j iAekir* ^1 y\ {j* jjj tJL>Jl <^JTj 

(j_ypjlyJl JU> Ujj cyjL.^llj .4 jjL«—J l oLJo^SGlj i SI j£}\j 

j^Ip OjxJI jv^jL*^pN *> i~j dUi frl>- ■ ‘^^p' Lj j . ll >cJ jkJl 

oldU oUiziJl ^yl} <iUs>^/L 4ja~>wJl A..W..JJI 4lJl 
oUIj-j>JI ol e-jj ^jS -jlyJl jS/l ®^y*y Jly N i~*^JJl oly^h pJLa 
oLm jL»-JIj ol j j - ^aJ l eJLft Jd» sJplwkjj d>- ^1 .tfil jjJLxj ^jjJLJl 
t^Jl ^*_jJl oU>JI JSXda ^jp <j_Jy Ia*J| (j^Pjlyjl Jlji *y lAO-Ul 

v “ J Ml ^ ^ ‘^J^bJl ^1--jib l$Jb>- |t ^ 

l»Ui> ^jJl Jl2i»Vl J^>- oyk ji OLjVi *Ja ol ,y dJLdJl <JjJLuJl yi jJUj i|^iL>- 
owl iplj^l OUyS/l jl y 4^ jl oU^Nl J^l jl^ . (33) t yljj 

.iL^sJl -^al>Jl jtil y» oL~*y» ity ^jlp 
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ybjyflJ! jjl& JlujuJI jyfcOJj (^iljjll oiaiJI UjtJj 

iljlpl i*. jcl.^>* >( yl£«Jl yojjl jl£ A-pljjB ®jyU SjJJ-»Jl cS"^*| 

{/> y«Ul aLo \aj> vjaj »_j yl jj-i —«j Ijl-kj ** j~~! SaUJlj jj^jly-ll 

^al j . (34) 1jla»o JS\ a-pIj^JI CjU^i>wJI yd #jlyj • 1 ~~®J i_5® J? 4 

jl£ A*s«-^ SJ-I5 ^1 i^lj^' fUall j> JaJwaJl 

A^UJl SUjj <ypjlyll oSf £~-yit '•** 

iliol Lid ki«>J^>- Ji a!*J j , ( jjiL-»ail j ^^oUJl y* IjS j£\ \y>*~*£>\ US lyl£ 
"~jIjjU-'I 0 j$) / 35 *oJbJj»- Ay lj j CaI jl$>» jjjl~»aJlj jywlsJl jl t» 

£yd JjLXj L» ySl dajlyaj I*Aa*j y^l 0~»wrf3l 

£jL~J ,y IJLs- j~S JL>- to jjJj t|*^-d yftj t olsL~» jS- ^L-iSlIj jlSobU 

Jlj ^j-vaUJl OljlfA jl .A; V 44—ij ^J .^U^Jl j*-l*Jl <uUf- 

.^yUI jLJ aJLp #0 jr~*> J^+i ^ j*J 4 j^A3^* u*. ‘-oy^ 
.Jltelll y« oJUJu>- £lyl e-UiJl d^J*^ iij &jl yJl £^’"1 *0 j$i jl yy* !■*•£ 
cJ&lj tAyl jj oljiij 4 jjU»# oljdj 4 i3iy*“^ tjj^-waJl tjJJS t y*~A>j 

j^ apI jjl' yd 5 j^*j .«-ijytJl OjS^I ^ Jj ,y> -^ry (J L» 1^15 

^y Lw tA.-^.ftl jS\ ol^Jbu^Jl .viLi -iS <1)1^ s^LlJl 1 j- /> ^ 

^ C~o-4<d eJLftJ ^ftly»Jl Ji-» ti*U-jJl tiiii 

(^jJ ^yJ! lift JlUJ SL^Jl wlJb)! jl J~ai\ f?>- olJjl ^»ljj»»i->l (*J «UJ .^lll 
AP-Ua=~-l ^So (j-^i (V^JJ 

1 -lla* jjj .Aj^UJI ii^LaS/l y» ljj>- kl»L»5 oilfr \jmS\jJ jl ,y<Ul 

JS\ oljd 2i\J>y\j toJo-l?- oljLf» AflxJl ^y> oJjJ>Jl ^ly^l *1* 

^ jj-jiz* jjr I ^a\^z>-\ AS-ft d^ fr~Z> 

Ilyilp S^XJl JlojJl f-^jA jt jJ-J jJJi JJ .AL«iSfl 01ft ^lsJ| (_j9 aI_^>- I j>u~0\ 

<_«5yjl lift Alas-jl» ^jS^-Jl y* Jljd V iytflsJl CijJl 3^' 

. <3 6) j~S Js- ^1 Ug— ,_yi\ a-pIjjJ' oU*i>Jl ,y 
-LJ y Lvii! j A dl**^ l*^J Jjly*Jl j»^>-li^ll A>iyj 

Jli jjjjlwillj < jJly>Jl ( j = *^lj»Jl t-lc-l jl J^XSl^JI y» U~JJ .Lj»_Jy»^l y 9 Ayl^A 
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I0|i tAj jiu>j <uiiu jj’ jj^SlI c~>t r «*’l L>JUp j >-T jlSLa Ijiiol 

o^A ^JU *—a-S - IX>- wij^A*Jl jA 'J *J . <37) JjljVl !j2*j\j+U 

^I,li£»«jL! Ujj) a .-LiwJl C-iUj j JLo. U jJaJl! C^jUl jSwj! ^Lo^fl < j£] t J<1 -.^ ll 
Ljj^ jjlL dj^LJl aL-Jl fu> JaUJI a-LS’ a1£jlJ jL>- jl? Ljj ( jjJI 

. AjJ—>Jl J Asx-XJ oUlyjl ^ 0j_5’ ol jS jo «jJ jl*Jl 

*—(L^ ^ aha o JI ft*iA JIa jajL C*ati W jsljSfl ^I^JI ^ ^1JJ * JL% 

<j* Ala?-^a .^JLa- jA jS^)l\ 5<JI 

oU> i|ijl j^oaJI ^j ijju J3 A^J iaJIS jJUJl ^ j?) J j>Si\ 

a-~LpI (jSlj .oL«Jl Ojji^a wjjJj j-iJl jA aolj;5^xJl Ajjlsl- 

0*>«J lj~iLp jJLJl v_J.pl JaJ tA> M^ L>Jl AX-» t_5 jlI 10 _!l <J I jj\S ^LJl 

jjjjJl °^_SjI (jL*l*5 jj^d (*^ A^LpJ ■^ xj Jjjlj 

A»Sf t(-j|jiVl jl ^1-Jl ^3 jj^Jl ^g lp tg Lp 

^ylp (j5\j j*J t Jlj^Jl p-$jL>- v_j_^La1 J-aaaj .^l^Jlj oUl j->Jl ^1*5 ^io |».fclp OIS” 

(j\ l^jA Jj (jl a!?L _o ^ • ^Ljj (Jj>" ij~S^ IjJLLflJ ot A_iLJI olpj 

.Ajjv»j£j viJjUl AilL ^««/a7 laJL^P j>-T jLSji 

S^Ja-oJ C~>«J aJUJI j»JaJ! l ag^J £A 1^3 Lola AjpljjJI oLco^jmJI JLa>u j^li 
, J 9 **< J ^1 4 «dm^mJ 1 Adllall JUas-j Jgf^ j ^ 3 AaiJj (_)Ls* *(jLwJ^f1 

jjA a-3-LjI ^sl A;plj^Jl ot .Ais^JL*Jl li^UIc^IjLJI 1 

Ljj^i toL?Jl 1 ^-Ip j~Z ^1 Aj ^ .. t Jl AaLklL MXi i>-JuJl jS- iwJl ^JaJl 

Atals^Jl AjSf I^L-jNI J jla' . o . ' l ( j A l^Jj jlijl J*j ji > A^*-liJ 

a1i51>mJI cJlS' LsAjIj . (3il) A5*>\„^~.^l jZLtu La jAj cL^Jlp oLIjjsJIj oULjJI ja 

,j t _- g" jtJu OlS Jg--H ( _jlp’ Ai>-^«Jl oLI ( j^o 5 jyS (jLJa3 j_jlp 

A>~jJL Amelia ^^plj<*il ejlA (J^T (_y^l * ^*^6^ AJUl_^<a J^JLj a^jli J^Sfl Aj^-Jl 

<j jl iw...,L».ll .<aft ygi ^lal»j jl .L^ioj Ajj..^» ll ohSlSCJl jo aJ jL*Jl < J-.^.'...~i jJLJU 

^"**^' ^■‘^ 1 A>l*j / ^■Xll ^<l]l ^ a ^ j L ^ ni (Lama a ^ A * .s /a jfaAaiAal 

^ ApLwsJ L^aUaPj LgiJ~<9j tlA-U^- jjAaJLpvl^j ^ tp_£olpj (JU>«J 

.|»LiJlj ) __ r »j jL«Jlj aaJLa.S|I jj ^j\ jj ^Jl laLJaVi 
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iSUaJl j SiUl oliaJj ipljjJl jjq)» <5^1 4~»z>- 

^ijJl tdUU ‘O**-ij .ijJl •—oULiJl {j* l«A>- j~^3l 

olpjj <1)j£jl j«JI 44_~ftX jjlJ 4—X <1)1 N <^H Wi 

S3 y~»A jS- j«5l ilJlpl jAiji '-~~ > ~ (^aJI c_iij^Jl tiiii (^il Aij . <39) A--iUJl 
LgJ^^j jJLJI <jS) iaJts ^1 oil! j^*}\j otiUJl oJL Lw 4<c>-x*Jl ^IjiSfi j» 
M viJJi .OlSlJ~>- (JjIJJ*- ^ jl A. jWgJg OU>fc» |_y3 UJ 4<jJ J^^l 

^X tJtuJ! J-~- JLp- SpIj_) 9 .APljjJJ S**X SjjJl ^Sfl J5 ^US 

J j-jgl i SJbljia iljlpl dU.iIji LjXA>-^La jO iLfcJjX 4^^)! ll)ljii3l {jA 

4(5 y>-\ jy>\ 'j*) ^a 4(5^1 jl yi\ ja ^ 5jU>J i>-l>Jij .S^jiiJl 

fliaJl JaiaiJl <JU-il .Jl 

»_ 3 jjfc ^jJl j~>-xJl <1)1 oLrJl ^1 jjS( Sj-«^Jl ol^5 jJI oil 
l 7. - w.. /? ! iilJUJJ 4>t*sjj .Ig.lp ^jxJl Sjj$>«aJI <u>Jl oL;15U ^jLjijsr 
S-jIj^JI oli^tai-'ill <_~~~jj .j«5l <JXc*j o<jljj?«Jl j oLJl l j/>\ j«l 

( jp oIp oj^Ip oLJl oljJL>- oil5 44 JLJI #L>Jlj j-lJI j~j <u-g-*Jl Aj^-jJj-oJIj 
.^A> o i^JLIi jlj-aJl ( jtfljal ^ j^£ll <^° obsl^JI ,^1 yHi\ 

JU&I ( J- r j~J ^1 ax>-IjJI oljlj->Jlj j-J-Jl yj S~*loJl ol5lSo-Ml Oil tJliMjj 
y> J5 ^IAp i_^r 4“jjX ‘ja>- t> j-S-Jl oUl^pJl iXtJI l y>\ xljz« 

vlJaj j-i-Jl 4-J? ^ J1 kliJi (5^ .a»bX»Jl jj<fi>ly»Sll {ja oljlj->Jlj ^«l«Jl 

. (40) ol_^l 

4<x~JaJi ^jA i- »-tJl iiUaJi 5XLi <Aij!t> Ow>t ipljjJl <1)1 ^»-P j 

<iiij ^jA jiSl ijlji>Jl 4^Ul ^ja oijJb>w« L^j <wjUJI i j~£ oJl5 
(3llaj <1)15 4 cJ Lp1 ^J s ’3 'OjiliNaJlj <1)j*al>Jl 1^-3 015 ^yJl 

.^pljjJl ^U>»Jl JjJJ yijA^ oLJl Ojj>*Aj 4_-—<U«*Jl 5jl_p>Jl 

oI>Lj J~f- ^L-j'yij X«J| ^3 U*J APIjjJl j i . ~ T . ii J*J 4^jAI jjl 09^31 Jji 

iL- ,j5l-»l olia~>t*Jlj jl>«Jl Jljj . AwaJlj £*^«Jl w!jX»- U jJi l y0 jSlI j» 

. Ji.^allj ^w>Jl y*ljJl 03 jJl 

JlajcJI ^y> 5JbX»Jl ^1 jj^/l Igj <_a. < ft:.T t _ s i!l isUaJl olill5 ( J->«T—Jl 
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dJ If;L~ j> 0 <ol^ .4~«>>Jd*JI oULJl x ,J \'Joj ^j^pjljdl jjp ►JiLJl 

.3 jdp- J iJlp-jJl l ^a\^a~>‘')}\j . UoUj adjd>- OpIpJ eJdp-1 t^ijl J iJ^dJ 
JIp 015 J~JI ^jUl <J>^" J ji (J^ 5SUxJl |>!Jj>tU*i! jjd2j (Jjl>- (^dJl j*- 3 
JL5J .Earl Ferguson Cook iijj j—U- J Jj JO^Sl 1 iSLkll j L>- Jj^Jl 

J ^ " 

J aSUaJI JiJJ J y>- 1971 ^lp J Cj JJ aJIa» J OL~>Jl J adfe £,<pj 

jdj aJjS/I J A^-L-SfI Ajljjdi; (j^ C|»Lo. l fttAl ^.d j l .^^pldP 

•ijZjl LJl ^ljjIiJI J iiUaJl fl dV ..J <J_^ 5>-ld»Jl oJ—p-jJl iaLiJl oUUl Lfil ji L»5 
John 0_^>*j Jjj. < v .«-o .1 Ju iUIp L ^p t ^»ld9'i/l OlJUUl OUj^Jtj 

tjjA < J153L jJLJl jr^jbdl J iiUaJl ^ld>»dJ <J j?- L»f >^UUxj L»lil (Bennett 

.^♦J/oUL Jp 

asUNL j.UJaS J) Uj 120 JlL$x~j 015 jUJI - ^.UJIJJ t il JJ Uj 
. j ^D lj 5jl j>%i J jUJl |»lA>t-ii dSjl>«jJlj c*J|b J»-i {j* *J J^J J»lj 80 Jj 
JUS Jl 5iU>U IJdiu-,1j .J J53 H, 160 _pO IJ5i JljVl ^jJJl Jjj 

odA Oc-bfj . (apIUaJIj ApljjJlj (e_;b>*Jlj ud-JU J»-t {j* 3J ^JJ J?l j 320 
A~iLJl alpjj Jj^PjIJaJI .0Ij«pJJ AjLs Pw lI a jJl Asl^p^ll A>tdj Ig^lam J eiLjJl 

^ jjj J3 Jalj 480 jsxjj c^Ua5 i JUlj 240 _pO I_^l^.l da fl^adidJl® 

j>oj flAplduaJlj Apl_J|8 -Wlj 280 j>*jj (®ejl>«Jlj On~JI u jJ-i 

. jdpJb l*ds-t «wC>«jj a-i-SI jjP O JJJL ^ISj^ll oJlA JS - .8jiJ|3 J (J^ Jsl_j40 

Jp J ^ dp- Jl J-iul Cwi Ajplj^jl oLk-w^JI (ji 

Jl- J JJijSfi ^I>JI jo (J ( j ? AaL>sJlj Ajjlia AiUaJl ij oiUjI 

a J^ J L < (wJliJl J ti^j- lp .xjdaJl ^ i^dJ c-jt S aj! (,jaJI . Jdai 

lf ‘xl f ^ .^1 ^Jl Aj jl^pjl olJl {jA aJLSCJI Aj«^JI JJj .AslIaiJ j*-f>b>-Ll>-l d-rf J 
J»aJI i-^w) u y^i i-Ap- JJ l^-li>-l ^.g.. ^ J tJtaJL cuaajjI dfl (jjPjlj^Jl 
JLSJl a~«5vJI JJ iidUdJ Apwjj .ejlptJj j».f.lp 015 (_5dJl ajjpw? _^i5Sll j_$jdJl 
jj-^aljL Ajjlia AjI tidJJi Jl oLpj J .a015 jjr i^JUJl J OJl5 ^ld*Jl ^bJaJll 
jjia ^dA^Jl Jl ^l*JaJl djlj^J ijd>fc» didi j*^jdj 015 ( j = Pjlj*»Jl jJJ ^iLuaJlj 
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JojJUi lLjJls- JLiij .JjjJI <Jjl Ojjlai cAUx oVl 5j 6 lx Xx 

l&^xl ^ JaamJI Ja-Lx j^j ^^$Jl ijrJ *j-xsx ^ ^S\ 

l j :r a}\j t(«c— 4500 _pj Xx) JjXSII (^ilj ^ Uajl Ia?-M U j 

ijjjJl .(axx 3500 JLix) l j]a «x^Jl (ax* 4000 y>*i .Xx) 

<Ljl5 ujL« 5 jJ y jl oXX>JI AjpljjJl oL»JJ dX»*Jl j—~>- ^jX Ail AAJi>- 
JL*j JjjJI j»J tJUi ^xj .L£*x> jJJi aSIUIj ioU-li ^y> 

A~*PjSll 5 j£}\ JLgJLo jjis (_yLp (Jj .AgpljjJl •—>>l*X->«**Jl Cj j£j jl 

c^ .. I^Jl .A»?-jl>- o .^A ~~J ^jPyCj jJ aJxXx co jj*~P <SjA> 0ai> 1 jXJl 

j_£jX>JI >w—.Jl jJ Ig^SJ caJjXII IXgx UL —« lioJl£ apIj^JI jl 

.jJJJJ ^iLJl 

^jlll ojo ^ll CjLiuu>«x Lgjlj (JjjJI (wAj^xj CA«pL*I>-l ^li) A^»-j JjX 

Max jjy ^Ix jUftl ^U^-NI ^ (JUJ UJ . ji-U jylSk-l >/ 

ioL^Jl oijiU xjll ^Ijl^xxVI ( jx ^^xLxSlI aJj-UI jl£i>-l j^So c Weber 

.c_Jl j-aJI i jP ^9 ,_j»- c^xU} O y,jj J l^x c^A aJjJJLJ ^yUl jl^^-Nlj .L^xliaj Ajji> 

cSlsO oljl5cp-^ll oJLa j £ la7 jJ ,aJ jjjl cj^jijl^^-Vl (ji^A X>-l _>l~gxl A^>***j 

. <42) ^JUJI aJLt^Jp SJUp ,jx p^>«£ Ol^SJ C£jkll» 
( J5Lio jjjbS»j IjlJb yUl ji aa^atJ ( jjjl^>- , yi (jiJ^ j^^l 3 e '^" 
cij jp IjJbj-jt j^jU jJJi IjJLo lxJJPj cAsllailj oiL«JJ 
oJb-b»- Ipl^ jI jJLJl j>Zj\ cijli^rjl oJa J>-l j^x ^^dbJl -p 

.^j^AA vIU3J (jgl ( jjo ISoLiJ ^1 ^Jjl^J olSv~JLj C. i^' l ( _ # Jl C JjjJI (_jAJ tJicJl J^x 

oJLa ( jx IjjLa^.. x I ,j;JJl (jxUl jM cjLjjiP-'yi jL»x ( jx j_jJaJl IJa (_$jIj 

Jjjdl 0jl>- oL>JI C ( J-Sw~^Jl ^jx l j£j jJ j| CC_.. ^ .. ^H {jA a3I IjJa-J O^jUaJI ijljxJl 
{J&a jJ aJ jjJl JL&xJ P cAJa9l>fc<Jlj cj^-xisJI c—iJl^j jl c^«x»l_pl ,jxj .JJ3 
aUux jj-x jLcj I J>\S ^jjJJl JJUj'i/ Aj^jJlj (JflS/l ( _ylp cLaXI ji jj\>Cj jl c_«>-ljil jjx 

.aJIS' a-pL»j>-I 

,#oljLJw»Jl ^IJ 8 LajIjpIj IJIp JjjJI'_ Lpj tAjjJiJl 0 >jUI oUL^a- ^ 
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4 JL 9 I Ui&Jl oljl>«i^ll ftJLgj I jsc^j ^jJl ^UJl jJUS 

4<Lp I. .,(•?' ! oj^ill ^y?- 4<JjjJl i^J ^5* 10 j>*j *•>!■£■ JujJ N csi j^-p 

O^lfeJl ^3 Ij^w*l t»yS* jl^« jl^M«Jl ^ 4 *A«XaJ1 4sL*J| ^3 90 (Jl jlS 
(\a> e> cJaaU- ^yJl iSUaJl I^«.li jl j«-Pjj ,JJxj>mJI a.»..l»U 4t..Jl 

U j+p-H jjJlo. aiLLiJl^^JJsU !?.—*■ I jA.yv*. ^ g'.U t^lj.ill 
. <uj>*^ill twolj-uiJl y ^Js- ?U»- 4iUi 

4 < _j?-jJj«JI ^ytjLoJl ( j» lp-ljjl 4«JLJ C-jl£ 0^£~*J| (JjjJI 4<^JlJ3>sjl ( j^» 

^ jJUi j^pjj .aS'jLlJI 5-sJl oLj 15JI J£J ibli* 5J15U iiL* j jSj li-p- 
•i£j_$9l^u ^ yj JaLdl jjl y jl£ 4 jL?-Vl v-JlpI 

jl£ 4j| Jo, <4>-j iwJlxJI ^jS- jl j**Jl jjlil~J ^jJ JJl fr'iljA JJj+JJ 

|» g 1 £-l>-11 ^Sf-J tiOLSUl^jJl ^yLaLfc (_yLp j*_a>jl_4jl 44~oL~>J| ^jA ^yS 4^J.irt^Vl ^jA 

tioUJl jS- aJLwsJI jl 4 jJUi ^yll j . < jA Jli (_^l aIssUmJI) 

^ >1 LgAS* 4ijJL^t*Jl j-p i-j-gjJl 4^^?! y»Sllj SJsjSflj tt> r’-? j**ll J 

4 ( j^j*lllj i ybjjA I y>%^0 1 / 45 ^iJjjJl o lt.al'y <J jL £jlyjl aLs- J*?- 

,4_49^«Jl IJj& {j* «—>j>^$Jl Silp ^j^Pjlj^Jl SpUai»»l ^y ^5o |^J 
U jy$> ^S- iaUaJl £-1 4 I 3 . .- JI 4»lxJI CjULajJI JaiUo 4 j—SJl ^jjhJl ^ 

^ g > l)^>- l ^pUi>-'!s/I j%->—< iJl jyl) 0 (J^ 3 .A4Jb>t« JjJj>- 

s^^^tJl iljdJl 4 jJL«^ o^IS" 4«.Xaw.<JI (JLj^pI jj g la JjL*j (_jJJl ic-ljjJl 

^9 ^lfl-»Jl CjUIj^>J| olju jl «l*J _^fll ^UaJl ol^xjJl Jl?- ^y)l <uJU 

oULJl |JL>- jJtSjl ^ jjico jJjjJl pIJUJI ^jA 1 Jb 40 JjJl ciUi .jj^JaJl 

OjljJ- 49Us 4 L) JL?- ^1 4J aL^aJLll 49 U 3 JI J^apxj ^yjl 4 j^>caJ| 4~>J| oUjl^Jl j 
LoJ-JJ 4 ( Jij»Jlj .L^JLp Ojju ^yjl jLlaVl CjIS aJj^U lj j3 O^aJLS 

^ tx (j^UJl {j* l^sws j^9 4 4 ; . o...tJ l 49UaJl ^1 j>Cm il l ^£’ j j&j lj*Jl JaiU- 

Cj^i J 4 ( j^l>JI g<aljjxj~»l j^yJl 4^»iL^a jjp j\ jJiL A jJ5wJ 40ijl 

^gJ? 4 jjij IjJL*9 LiJLP j . jJDj Jsli. ^-Pjlyjl j^lasu IjjIS j«^jI IXsIj ^e-stfl^Jl 

jJ^^Jl 4^btkJl) jjlj^Jl <Jja*j*u jj-'Ul ,ja jj *~0 f- 'y>r jl^ 4 cS £-Ljj>-I j>L*is ^ y* 
- ( ^sj5“ 5 bll y* 5 j~& ^Ijlpl jU -Ij. Lp-lil ,jjJl (jlJL«JI J&dl ^1 
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5JjjJl ili:—<Ji £jlyJl oU*i>« {ja Jlij*ill j*J 

Ojlj^JLJ iili5 ^yl^-Jl JaiUtll j-*j tyajJl -Lrf^® 

y^ala OjJUwJl Jl*r J\ 015 ^UaJl li*> J>j t«chiefdoms *LpjJln j$> 

J*A>- Uijt ,j£J tuj^»*J| olSjl Ujj ‘j^ oaLi ^^Ip 

LJ Ijl>- U-a y*j o j»Ji2j yypbb«Jl ®fcUp_pl® d)l _ji .oj«»£Jl AjpU-^^M oils-LaDl 
jii (yJLLJl) *Upyil jt ^~x~.J L»j^i (.j*jJJLll Jli&Nl l-X» JtA>- Jj- 

<b~>- 4i5 _}?jA 01&* g T«»J l qa lj~S oU5 jLa^-l lg«* |%j j*j*^j Ij»l5l 

(^JL>mJI *Up_pl 4lalxi jaj .|»igfrLjt y-j jb^ll <JW"jll 

.^■g«~a‘»S? AiUaJlj SaUl ojlfc y* *j>- ^jIp <dasU*^Jl j^^pUai^l ^ jl5 Ljj 
phalli 'Js. i jk^Jl i Js- <4 Z/yS U»J| J*ai 1 ^ y jSo-\ j$> Ujj cSi^dl oi^> 
obUoP abySlI (Jl>* J\ jj5 Ujj yp *l>- yjjJl ybJlj bjA>- jJy i£*ill 

Ji£*i jJ tiJUa JjJj .iiQaJlj SaUJl y> i—U*5 ,y SjUp- Oj>-1s t4 > J —a 

tJUyJl AsliaJl JjiJjj . iJU-~J>Jl ojiU ^yylflll 

. ( _ 5 pUi»-i ja*j jj^ ysu-ji y> jj«r y^uj 
^Ul y*Jl jp- jjiJl j giui! ^t>-bJl jij>d ' 5-^5 j*1>j <^1 5^-L>Jl JjJj 
yjjio y5Ul Ojjl>t*Jl oalttjl aJL>- jJ <w»l>- tiljjJl (jjjSo 4 jJup ^ LAjI Ji 

frl^p| C^ij jUS3l JU-^5 j Ujj ij>-\ C-3J ,j» ,|^jUp- c>j ^25 

^y, Lf a^j U Oj^JUj IylS .jt.g..«a‘)Sl SSUaJlj SaUJl oi^ y# ,j^*j {m ^& SlasUwJl 

^ Uaji Ji liUa yoi jUj> ^1 oLp^JI oJj> JjjsJ aULJI 

.iJU-w^Jl Sjill ^IJj»C~>>Ij v_«3lj-uaJl { j£ji oljlSU>-l jj^Js 
ya j 4w*L»* 0 j& t)i»—JjjlaJl ,_j1p V^rsj ol^ u-lUa 

jjJjl^ o jijj t ^jjA^i\ 4.ojJl 2JI jlj'ill |«JIp jLii US^ t4la>-^UJlj yj>Jl ^ja j*j 

^ il y-U jUUa ^0^5 jSUJl J jjJl J5 oT 41970 ^ Robert Cameiro 
( ySU-JLJ aLIs jbUw aIjU^JI Uj3>Ji jl$iS/l obaj ^ ia^jw ( j^jhj}yr «jj^ 
.2 ULj e.ltAaB ijlaUaJl 0 jp C«jl5^ 4 Jj~ij 15^ oUKj .blip (_gjU»^ Oj^i j^llj 

,_ 5 jUwaJl ^ U^ vb-^J iilkllj SaUJl JUtf»- <1)1^ 4oip W 2 >Jl _^Jl jbaj ^ 

yjjJl ^Ul d)15 cvillJJ *>*~jj SajJLp^a ^y>ji Ja2a ^>-y C-115 


216 



(^jUwAlJ ^JJxa t^^bfl tjp" l^S** “4 a J^' ®-^* <j \j~‘^ e ' 

J* ai*-$ 31» oLyS/l ^Ik-ibU ij-» ‘■jr*^ jJj^. -**-*\** 

. (44) ^J»^l r ^lJt 

£jiJj! .# J^a Jl aJjjJI {jtJ^ J '— ■ * > g * 1 * 1 ' ‘ Srv; - ^ ' olj-ilJl {ja •kj* ^ll~® dl£ 

^-bll ^JLkfJl J*A *Jl Ajl$j dUi djJj-J I Ja 120 J^%j j>*Jl l£jr —* 

J ila>-%JL 5_)lJL>- js\ <■ 7^ ( _ r 5'bt«Jl aL>dbM J ^^31 

iiji ^1 AsLaN'-’ J~^' iS*b <j? l~^ eS- 1 -® U^ ‘0*7$"^ (jri :> '^ J . 

t jJi\ jjjJi ji tdUi ^Ji ^iu4 . <4S) ^>>J' \£ty^ <pW' 

jl 5 lo til_ > aJIp a~*JIp «jl y>~ ol>oli oJl£ ^^<4*31 dAJi o^$k 

J ^ SsLi^/L -4-^31 ijdsJ! gjj oj sj dS ^JJl t JiaS/l ®7“* <J~~i 

JtA>- Jil jlka! JLiu-l iwasJI <j^J olX ^LdJl lji\ «—«-^aj 

LaJ ULa JjJj .»_3 Jj^La ol jjJ jjp cs 5 ^^ 1 7 r*^ “Sr®^' ®7~^* t -^ J 

.o JLa Jji O jJ> J {jAj tiJji-IdJl a<_j3l ^^-Jl “*>Jl J **5 

ajLu.-U ijp _yi3l ^jA JbJ^Jl Co~l3l Ujj ^Ij i^l l£jft a-bljloJl i>-l>Jlj 

^•U IjUaJl j JZ jl Jaia jS\ ^Lia Js- ®UJl Js- a ^ l a^J l jV ibjyj\ 

.Aj^JlaNl j aJi»wJI i«iLJl t^LxkJ jl t^> ^jlixJl <i5Uj JIp ^Ja^j 

jvJ -li CJ15 d~j- aJI ji-NI <ud JL>JI ^ ^3L lJL .Jl JjdJl 

J \^*Jl {jA <—>yjjl oi t^-!>l^31 (j»J ‘cM U* «—9*^T Jla Aplj^Jl <—sl—Sc_d 

eJua o^a tdJlii J-jj •# JL~*1\ aJjJJI ijiJ^ 7*® <jl^ ijz’r-^ 3j5L«Jl 

^uwaJ jl t y> jj jl «.lJj>- t_ou<a3l JA jlj 1$~j£ j!>Ul IjJ jkLJI 

Aj J ^<Jl ajla..~H ^_7^" elft {jA jT^i <-5® *<j<l*Jl °-^J ®lj® 

,_j9 J-^l 4_~>wa3l ja J>C oLkl Jpj tjJ'j Jjr ^l jr* ^ db/ ‘^ 7 ^ 1 alsiaJl 
.oLUajJl j>»J Ids*" a^Axa jl o . 'j i tA«IjJl cJlj^bll aJ t> Ja 
J Ala Jj>- ^l ^-*3^ {jAj J iljjJt l-^ ‘Ic-'bj^ J 

jJUJl aj £~*s (^JJI le-\ 7 _>Jl J jJj b/ (^i3l jj^aJI di3i jl^ .0^0^31 (JkJl 
t dJLl j jLi |j aLU3I aJIj«3xJIj AjjUJl aLaJl J baI y J-kxj tjvjTlJl 

a-L-i'yi ^ jd£3l ^ Isr^ <J 4 *®^' 0 'tj^I ti*—LiJl L-I 7 JI J ^ 
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I jjh c5 Ip ^lasUfcJI y ‘y.*r>*Jl J^*J ^1 JlkJl ^jll isl-pl tSJL^is oliU jS- 

.jJLolJl 

W'jfTJ Jj-lJl jj4^ jri j£*i H>-j y yVl bJj _^J 

J*l£Jl Cj^j\>u > y £jlyl < _^xJl 4JpliJl y *—a-ScJl pJaJ Jli»5 

Jj-iJl y l*A>- j-i£Jl Ux-jj -p-frJ \~ij% J-»l^Jl £j*Jl »Jl ^1 jly>JJ 

oLIai j^pj 4 ( _j-£aJI ^ylp .^15 IJjI ipL*i^- , yi oLyJl o jp 4_ixU j^J 

SjI ijsrj iUU>- t 4- -« .saJl y aJJ y>-«Jji ^1 Jydls aJU p o y^-l ijly-Vl 

4 P* Jj-Ul jl £-pI_>JI yj -y»jVl ^jip JiSlI ^Xe- ciJji jji y A-iLXft (jisLa 

* 

• 5j^ 3 <UpL^I>-l j»Ja j ^ 

dr* ^ ‘'xa>- <*U» j3o;« j$L Jl J^JI y ^jL^I £&)/l y’U jl>- 

# Ja jUix-l y 4 Bj^-»J! J^.xJl y . jS I y-Ux^-l ^yj -Ia*J iy>- j ^£*^jl 

.SjL-xJl j* y £lyl jl>- y ylAj^pJl AsUaJlj SilaJl y iy^Jl 4lA-aijl 
<9tp)ll 4jytJl 4i»UlyVlj tyyJl y; U y V^' (rb^l OUi y-oij 
JjJj .huacas y J^u jU ai y)lj Jj-j y .blcjl jlJ^l y !sb>- j-iSJl 
Stonehenge ly°j Aai r..oi l iyVl jL>«p-*ill oli a->jj*}|I yL-*Jl jj^l- 

yLdl «*tA 01 J-pX ^ pJI y aJI j*Pj 441jIj yLzxlJ ft-Lfe y ay. 1-A. I y 

Ul^ Ak l .Jl jUjw yj yjJl. JjjJl ik-l jj Ua js\ achiefdoms pLp^JI» iks-ly 

. 5j5wJl aJjJLJI oint.-.y y oJuLx olw lift 
y aJjjJI jL.^1 jyis Jj>«j 44 -pI_ jjJl oL>-lytAJ ojJl>- ^1 ol-p^lL <tl*J j 

OlSOJl y. ( yLy-*bll AjIpj oVjlsftift ^1 <_JL*Jl 

oLjX—ftJl y. ij-oJlj 4-^jjJl oL^-Lx^-NI y j~«J l1jJ 4>- cciUJJ 4:ij .^ 46 YISoOI 
4j»lSoxU aALJI ol>-Lx>-Nl lap -Jj 4i-*jj .iJjjJl oL. y —«j 
^jIp 4-XjjJl ij_aJl y ^lyl Jj ilftft ■caiwJl 5JjjJl ^^Ip aJasUmJIj ftlaLJl y pUJ| 
jl.il j*J jl 44 -sLpI 4pL-p c~»jj .oLi»x>mJI o-La y 5y (J^Sfl pI-opSII 

j>l5Ul jij~aj aXj jlS” 4i~p- 4‘U ;; iJl 4 « .-. Ia .. l . l y-^LkspNl vXiljLftJl y S jSL^i\ aJ jj " 
jUil 4 X>>ps-pI 4A—Lo-ftJl a jp y pJ>» 5j . jft-flJlj jj—wJl ^1 jjiyj ^^AjLxpU l 1 * 
A^-^ft |»jSSfl ^jlyJl jLii 4idli lyo CAftUJl AjL-dJ oJjLsJI £lySlI e^SLftJl aJj-UI 
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JjJ MS*** J cj y>z ~>I IgjSl ^ J>*aJl ^yu-aJI Jp 

oL>Jl J ^I'.X'Jl j^wojJJ ll>“U<a» j aJJal a. ~» .. ~I I oLaSflj SJjjJl oIjjI l j~> y*Jl 
.Ijji oUiVl »—>lL <i~>- ^UJl JI>mJIj JU*a ^ 

i£H*JI JjaJI J54I0 

1000 A.^U JUS J& ^1 Jl SJjuJI Oi^' iS*\ 
Luajl JjjJl |jb ojii»Jl jlgjSlI J #_^~»Jl (JjjJl JJ-$k 
vijJ» ^JlaJ itu oLuj jajJl djrf l*a-?- Ifc 3 ol Jl dr® <1)15 J’k 9 J 

(^JuJl iLJs APjJl Oj 15 ijly-S/l oLiij {y> £a liij-iiJ i j~Sjhj}j>- 

yJil~Jl yPjl^Jl <-'l~»* J* jJL>Jl J5 J SJjjJl olwiy £»y y>^ 

J toLij ‘*-k«j j* £ 7 -^ <ji*^ ‘d)^ dJi* - *^*^ Jl 

0 J» I^J-U ( _ 5 xJl o^JvJl JjLaJl oU*>ta ipUal^il J (1)15 JJ* d/"jJ ‘l~*d .\j&>-\ 
. 4 -pUs A-pljj NjA yLj (1)1 —tiUJLJ <Jl£a J*aai <l)Jjii*Jl L*JJ — ^®I5 4jj~aJj 
^ g5J*, ya Jp aJosUmJI a Jll aMjA £-kl™j |*J t< la l.~ l l J tlAjlls (dUS |*PjJ 

| y&j JlS (1)1 .Aij^k #«XaJ 4*plJ_pl <Jj*^ll (Jp JbUJ! 

.U jay* ^yJl IjlLo jiS'ill oL>- i-jjLat ^ J p d)l£J tj^kLa 5jji 

.JJj dr® “^"J y>-l l5j~*! ^ J J ( 1 /° j*5tj c->&w»! 

tiJlajjJI ijjiaJa^M jJUl d/* **Jj**^ SilaSlI J* jAw 

jJUJl ^ 

uiJL-XaJlj &\ >-ij yv> jA L» ^ (iLijVlj IjUJI <Ui»')ll tJbJL>Jl 

tijlfJl k^jl J^k- J* Chimu j^-JLJl aJjj Jl «U>)IL 
JLp <5^531 JjaJI . JjjJl ji^Vl J IS^Vlj Huari ^lya 

5 jU>o *_lJUj> ( j-X .,<a'j . o-bljI» oliL~« aU«iSflj (J-Ulj (J^Lj (J- ^ -fr —’ 

jUl jU^Vl Ji> tA^U-jJl v^>taj* ^ J5 J 5LJJI olsl—Jl jS- i;ab> 
oJLft ( JaI d^*d la Jilt <W»l>- i-U-lil j i-Jj-sJl Ja tA ; 5^l^I«a'i/l ^l«Jlj t^jyJlj 
iSwjJl C-^wjI tODU-liSlJl eJlA (ja ^yl^aJl J-)aD A^lij .jji-^l <Ja-aljj f-L-iSlI 

<.{jZ&±yH\ J iliUa ^JUkP cJj?- .-bljla oJ-Jaa L^/ljjlj Laj^I J 

i^>ji’j (—- 1 Aaol^Jl jy>*JI jJ 4^1 ji^ 3 1 J l*~rf ^"x^i kiUi 01 
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klUi j• JL>- Oceania ^Lfll Jap«oJl ia-ojj 

<_jJl 4j_r > * , 7^ J-A4J IjtJLwJl «-l_)^-t ^^OJU ,_y* Ijl2*j ^s\ 

y_fr J? *j»-J pI jUxl-I L> Ja-s^Jl Ja>-Lo JS jS- 0 &\>tS\ 

J hj& ■£ “chiefdoms *LpjJl» &\S jU Jia ^l^Jl Ja^l 

jjr’yi (5-^' J 5 ^ 1 ol £w»ljJi jaj . J-jjjSfl J^o j 

•i-JJS ( _ S ^J &l£ liUj Ijl>- ^jJL (_$IjIa 
*^i j* cj® ^Ul iCww 5i-( 500j 4000 ^ U S-iojJl ojiiJl J^L»- 
<w—«bJ 4S-JI 41^ ^1 isLoNb tAia-x^Jl 4S-J! £U> |» j,...a j l v »LSj ^ J-uajl j*Jl»Jl 
tJLJ}/l J *s- ^^Ip LLwSj ij-'jUJ ouJaJl oliS cJJ» dJJi ps^jj .j^jJLpj 
Jj-LiJl Jaa^aJl dUi ^ Lo tdL>*U ^y&joVi iaoJlajl jli'ifl jJLp JUS"tj 

j~*iU JltoJl / 47 *<l>til£jj ^ IAJI Jji jja .jj (^JLJi 

^LJI jJU »jSi <^iJl dJJS jl5 (jS'L.Sfl Jt oliMiy JU Ji\ (^JLJI 

^xJ^i ^ Li^i ^1 jl5 ^jJl tBas van Geel Jo- JU ^L. ^oJ ^Jl 
(Jil^ii ^_^Jl 4-isJl J-s L« <u-o 850 JL» «JLil iLtiJl jL^Jl ji\j 

1 JLtJl J^-a ikijbj jiSJ 4-S-j Jl_^-l 4*J LaJ —Jl JLgjJl 

iwO- l .aa. o Ji £-ojJl ^1 iilo^/L 44-jjiJl aJla-tJl IjuJjP oLoJl Jl y>-\ ^ iU- 

jl 4 ii>- J-itij tjU*>Jl i-jj 5^ Scythians j-JLi_Jl 

|*-^ J ^ Jj^oJI CoJi L-oljjl 1 —Jj^w. Jp 4j^]aj j!S)/\ Jl^>-Sfl 

jJiaj t^JJ! 41^) t|»UJl ^^-wjjjl 4 -aL» J j>- 4 LJ 3 oL>wJu i4iiaVl «JlA 

“Sr^i ol Lo jPj t^-tJl ^ijlj tUwJ i^iw^lwo jJ> 

• <48)4 i^~*r^l oIx-»1>mJ| ^ Jixdt oL_yl—a ^ylp a ^JCuJl 4-i-Jl 

j4r* > <_)-* ‘L^l-ou jl oLlaiJl ^ l-l>- jLSjjl ^ taij-Ul oL*-*i>to ^ 

tjUjuJi jbj 44jjL>«ji3l jyijSflj g.-wiJl ^Lolj tJ jUoJI 

niJJJJ 4 >*-Xjj .43lkJlj oiLJl -Lux>- ^ (j-J; J J>tj (_$! (i>Jb*j |J u±Ui j +*JJ 
Lojj .(j jC.j I J-Jl L$Jp J-d>- Ojj^tla i r J 4sUaj OijJ-a 4j-ULiJl J jjJl J5 CJ15" 
LfJi ^-io-l < _ 5 xJl e-UJj- il ipL»l>-')/lj otjLjoJl JlS - 4 jjjj oljl£j'yi JS\ 

jo-jUJU jLo La Js |»j>^Jlj ^iijJl ^Jl AiLsiVlj ^wAUoJl ^Js- a_Ja-_Li |.15 oJI 


220 



JJl JJLa £jjjl J| <4lk • £*2>*-<‘Jl J* 

<iJJl Ji* ijLaDU JJiS)\ JJl~>j J&j' ‘*dJ ^ Q** <y < 'jr^ 

J— ^\j t J>(jJl iL^laJl OlsL~<JI Jp ol_^iJlj 

J li;^>-Sn JjkJ' k>» 'J>- Ji 'r J Lr^' 

Uj t2i ^./».l lJ iJ j./^l l oljUi^/i o-Apl-».; 5JLjl» olil-a _j*P Ola Ji 

boat aJbJpJl o'ilbflj'i/l J? Jas^- .Jj-lail £jSj tjUl <4JJj 

tjjjlaJl 0»>t~spl bill • <49> 05*^^^J (jd j r ^ 'j ‘(ji' 5 <Ua^>ljj 
Jl *JJJS J5 jS5l j£-b JjjJt ^1 jb*Jlj 

^Uo^l ^Ujj'bll Sjjj 1>ja! pl<y>j oUjLtJlj £~JI J ^jr"* jr* 

t( ^pbj»*J! jb*«jJl tbbj b^ i^^pb^Jl j*-L«iJI <uLkP J 


*u3>uVl jU»Vl 

^yj la jljJl J . A^al^o jJU Jl iJjjJl £\j» 4*s~i OjJal (JUJl J 

4000 j 5000 j-j U JL. iJJL*Jl >bJi Jjl o«,JbJl J-~- Jp 

ll.X>- ^..<39 CJJ <J^b»-J . (bj-Xa 4-lp (JjJJaj (1)1 *■ _/»JJ l* Jp bUlpl) 

jl Jjbcjl {jA ^1 jj\ ^4-j| Jp C~>ilpJ (1)-L(J| J jLm (j* ^5^* iljpl OjLp 
£lw? 1 t( 3 ~w>Jl (_$^jllJl ^Uaiil jjjdJl t^Ul 'l-fc 3 aJp 

Ji>J CjI-U l«J~> itbfa iiUaJlj aiUJl '- ; ~L>- J LJ^ 

C.MjJb ^ ol J tii4j «• _jl .ii^>fcjl A^JuJa j l <lJl ^a J^VS^P 

U5 t^^S/l |t^lblp ol5j-t L5 3 j*-jjl>taU» Ijjb^ *v5 

43jJta ^**iPj jjL»Jl ytJ jJJi j*-PJJ . JU»«Jl OJjJl J j*-^ (J*^d <Jlji ^ 

^]| 4 ^*L>~ >" i ^ ^ V» / 1^. />■>» .* l.^«< ^ ^ ■ ** m -1 OipjaJHaJl a jp ^Lilpl ^jA Q<\AyA ^l-Xpl 
.^jjj >-)}I ^ “Sr®^ (-' i . /j’i 

. j yC, jaJI iijLJ I k_J Jio act - ./a C-jI_1j w)3 A^pLiklT-'yi (—j«Jl 0~>b (OJ^Jl 


oJipL-^j 5JUJI aJjjJl oIj_jP j^Jjb'd l - w j (J^ “b® 

t^jJUviNl ^U^-Vl JIp -AaIj ■^j-'JI oLWIJ ji iJjjJl jb^l 

oU»^aaj^>JloJLA^b; Jp Benedict Anderson j^-jjjloijxj Jjy^l 
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^ {Jr*. £*J <1> j»y> I yj£j (J ^-Ul ^}A oi 

L^LS aJUJI oL^Jl y SjjJUdl Jj-Ul v_Jpt y . <50) aS’^ iJLjl y 

blp ^jAyyaZ ^ jlS'j tolS^Ulj iijUl j ia^J^M £» ifjyJ\ ^3]j (jjJdU 

•| » $;■ * ■.* ®Ol^a|_5 *bT® j*JfcjLXC-lj 

O* ~*js$ “Sr^ -il^A C-ii» ^ j~t£U <l—JL j uiJUi y ^1 ^ylp 

(*-$-* 0>-jj jlS" ^iJlj J^bcJi <y£ J y —JL jJLo U y dLiJl 

toJjO^ i ,‘-Ji oU*-Ui*-l sAa lILIJI js\JL» o^i j .j~S0l 
J y (Ji^-Jlj Lfl y istfl >■ t*W£J Ajj^a-S/I C*3^w»I £<y 

4>*~J .A~abx < jl y Uflji OlpjJl oJa AisL»-^ta i j£*J ,*\jy}\ £* J^Ldl 

j»JUJ AtA (jlp i»jpj*Jl SiLiJl v—« j j*j pj ily toJOJbj- Aj^b-I oLil OkJLUJU 
^jJl a^ o ^J <y^> J^-jj V S^Ip) 2 jy*j «Jl>-j aJom>Ijj 

J^Ui)I <yS A-^aS jjjj -iU- jL^jl OIjaS/1 #JLa y .(^Ull JUmJI 

A^aJ«C^jlj tA^> w « ..<J l J~~Aj ijZioA *3ujab\ «JLgJJ .AgWgJlJl AiJl £a 

4 •* J> " (Sj^Jl AJjjJl q iij y^h^i\ (jjjJl y> LAjJ» C-lfe ^Jl) 
oUiljJ OjA ,y aIjUa OljjJaj ^j~i yuj£i S-^aJl A-itjU-Vl JiUJ Lj 

.A^»l>- AjjjP 

(j^> ‘jjjjJl Ij-* Jia ^31 y> SliLa ^Ijla! J yu iy -*j 

oL>Vl tUa^Jl aJlA J i ^jjl\ |>UaJl |Jla ^ I IjiJUi ol ^jjJl 

jJ ol t|»L>Jl tSjbo>-l y-* J~<J iaJja OUjI aJ^A>-^I 

oU-L^-'Vl JsUjI ->j-b- <y> t>_LLJJJ y^jj .^UJI 

ijr^ o-Aj-b" aJjJ jUil j»1Jj>c—iI iJbuJl ( _^JLp ij»l^>Ji y Ijb .AjjjJl 

y A~*-a 4^*5 Jjlia tiiJi J*3 y BiU 0 J-P j» iJbxJl iJjjJl A^S ul ^j .f-s: kl ...« 

.aSUJI J SiUJl 

^d3l tx«ijJl - bi « -a-3J oXU^- oUjj*J Jj aJjjJI jLjI Jl jUxiMl ^^1 
ij^ J j»J ttiUi ^>J .A^UJl l ya\ \ Ljj yiz ob»-L>-Vl aJb ^ 

(^^Ip ^jLoj a^Ij jJl ob-L^-'i/1 ^ llllp _La aJjJ>Jl <UojJI ^iaJl oL qyj 

ori V~^J oli^b>-! Oj^Ja tJWljj .jj-PjlJ a 3I ^ W>b tAJL>fc*Jl oLjXw»Jl 
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oli^UJ S^-xi cyiil 5Jb>fcJl j-p jlyJl OUfj aJjUI aJ^U-SII iJj-Ol jljil 

ijjjJl obj-L^-Vl 0 I jit cSly^ J I UU aJl aSjJI £» j*-^j i^pUJI S^iU-Jl 

4JJJ aJJ Jl» idA-UJl A^UaJl® j oljLJl; l^P _4*Jl 

^.Jj| ^jxUl ^ oljljj Jl ctAJi U Wlpj . J->JI ifHj fSMj 

^ t)Sll !•> y?j* k— asjUI l*i* i^j-PjIyJlj 4;S^>-Sfl aJj-^JI 

U^- jd£Jl iJU 0l£ tU**Jl» 1a y* *y»£j .ji-^l jjc> j£* t jtLJl y* jv^ 

jjl_H jjljJl ^jIp 1jl>- j~S Jl c«j^j lioLaJl oLj-«xJI y 

aJjuJI j^UJI yj JaUJl jUipNIj a M ... U 

pJ uiJUjJ iyt-Xjj .UjI jji y jr^l C*ij - 1 *j l>*uJI ^ 

JS cJl£ j»j yj .jjj^Jl jjUJJ J-i V^N jlfa* 

y . <(UJjl A.»Uai|P oU>Ik<a«j apLa* ,yjjSh jj*Jl <J?® SjjjJl jUt 

£• J^»UlJl aU;So ajb^ifl ji tOjjiaj t<])US(l kilL> 

^1 aJI^I Ujta ^1 yJl eJLfc y& jdi Ob’ ^SCJ tAJjjJl AkU dilS U 
aJ^I jUbU y Ub j • ‘U* ^Lr~f Jl ,j~0j tt4 cr*^' AA-jkll® 

y& ^kJl { y»M yjUUSlI 5 Jjo> jJljiJl o-ift j»JUl y 


.<U3 JjJLaj y J xJ l 


AljjJI C»Ll4^w4 JL2ju 11$ A^UaJI 

^ Ljjl iaAjUz* 0 U 4 j,—* xj i>®^' JJ^i t.AAkiL« JjjJl c-jIS 

aJl^-IjJI ISL«LjjJI d)t jJl ^j-«j .aJojIjZ« j-p k—JL*Jl 

oJLa »_--—* 1 $jJj oL>L>l ^Uaj ^pSjhjly*- AsUaJlj SiUJl oUajJ 

l.M .’tii.-A L ^a^l J Ait ig '‘*~>J* OlAAAa JjjJl C->»~*pl .O^jL*l)l 

^>15oJI ^ Up AA;i» Aitp^flj t. VJLj l JioJl ^ SJjI jl« olU; 

Ulj jJa -it ,jPuU l Aa^aJI JjU^JI ^jLp a^k «U ' 

.a^yoiaJl y l^a^»«X>ol 

.U»l jij jj, oUUaj yj~f Sy-p (t-pJj 01^ ‘j*-* j^ly a1*jU«UJ 

JiJl oU_^Lt» ^yoj j k^-^r - y a.. a . a>« . : .« oUUUl oJp kju>»~pij 
.Uj y-’" JLAaJl j JUJIj jLflJLaJi jS’IJJL AaL* 1« aaJpUoj 
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^ SJol*<^ipl jlS toij3l uiUi j 

^1 ob>^Ju ka jl^jl (_$jlj 

C 0 O 2 L;j lJJLL«JI jXcJlj iillaJlj 5.iUJl {jA C-3 j (_g1 {jA jS\ oU j 

( _y^ c- «_pa-»»Jl jS/j • j~S LL» (_5^ < ^ > *~ > waJl jS- oUjlu JJ aJjJj>- L^>y t.-^. l 
****"^ ^Lal^-Vl <u«kJl iasU«J [\jt>y- ^vsl oU jLt<JI 

cilij . Ifcl fr 4ia9L>w*JJ SIjLa iyj*- C~5jili -lib i«us v_~p y (^JJl 

to»j—iJl olfrLa^tJl oLajLfcaJl o-La olSiJj y> JbxJl 

ialxJl y0Jy Jl ^j)! AsUi9^/Lj *Aj~A (yj\ji ^1 Jiai—IJ UJlp IfJLfr e^ 

jlS1J-xJl (_g l^'J t( «^LJL | yi’jj .4jIpjJI ( j a Ijl>- 5ytS yV 

^ 4~*Lj ol jJu ^yJl (_$j! U J-Aj 4<d i jA M (J-Ul J jA ZJo\ju> ilOpI f jy I y>l 

jJbcJl 

{£yi~i I ^ijUl jLwo ^jIp JjLa c~»bJ tjJ-iSL |*LJjj oy>- Jli L^S 

t|»l>0-Sfl ^y " a 43 y~~A jS> e^««S olil • J~C- oU jL*-<J| J ijj ^yj>*j 

A*j tlg.»...i ^Jl liUSJl jl^iL oljj Ji ipyJl s-La jJ*J j .(-_LJlScJl C—-<aL>«JI L^o 
.SjjjoULJl A .-'-o.~ LilJ j>- ySI cjj ^yj tLpLJaJl jl^jl t c~3viJJL 
L^“ (*-L*i31 1 _ j Lp j-i-Jl ojji UjJ jJjIa tdJJ-U A>t-xjj 

|jj .^}—il LCLw) ipji C-J-A>- .LSlkjlj SiUJlj t^-~r^ j^J isUii>NL> 

j*-> tJ-Jl oLj^pj £> tjLLJi l^-U^j ^jLaJl ^a dUL 

oljUJlj v_«5l jAj jU»Jl oljUa3j a j~£l\ o y>*yd\ 

oLjUJI otijjlkJl i5jIjl>- j toU^-LiJlj 

• ^ O—A4>ul lo . Z .j i43yy*~a jS- Z}jj!b olsl—a jS' ^ -L Si JiJ eJUJbj- ' Zp^ 

JijcJl oSlj .JieJl ^ja li>- lj~S oUJ pLUI yLJl Lplku-I Jp LdLo- ^e-yi\ Ills 'j 
^uiU«Jl <1)1 Lais L»Xp I oJLfc ,j<iLJl 4<U <W»JLa l«jb <J j^Sl\ 

oLa 3JJ t^yol w jl OjtLdlj Jbljx*jl 4>s^xi 

talijJl 5 aJ Mjl Lpi ,-U*iJl eJbl^la (_$_^S0l Jj^ll ^jS 5SUaJl j ojLJI 

<jl£j o yC^i e-'JjA OIS .AX^SOlj ^»IS[>J| lay _^SSfl yo i«jiJl sJLa j j&j 
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^ylp 5jla-.-ll IjJIaU- _/* 5jjjJl -lia>- 

lg‘--» IJ-j>- C) jaIzj ^- -a‘1 il oL~sP^ 43IkJlj SaUl 0>la£JG 

lOjJjJ ipr-lj J .e-LiL**l J^Pjlj^Jl jAZ^j i_J>il!l cJl5 cilj-Ul oU o iy 

.<wu9w> ail^a l«g 4 |»Ip a>-^9 o..>^-.v?f 

wojIJlaJIj aiUiJI jl5ol iul&Jl 1 • 1 1 jA jmaJI p «J : ~ * 

<^>Ji>- .ojJtS Oj^J 01 ^ — » > o ^LJJ ^jXJI (3jUl ODS U» 

t^al^31 cJjJl ^ .(jj >-1 (jSlal ^ Uajl ^ l JS\ OJJi 

jji ^f ^ ^U^SlI plk** JJ ^ ^1 JiJl (*^ 

■l.Aa^-'a i»l^a 


I^mjj rX^I LJIp ft ■/??> ^ Ojjj^ ilJLPi pImLaJI pb ^J^mj 

jl^ylp ia3l>o ^^xJl aSQxlIj oLjl J£ OjjSJj j^Sll ^ilj ^ ^Ul t-^IjA ol£ 

1 _Jl?- ^ja jliwaJl ^JLak)l JUil ( j-j ^jjj+oaxa Silp g —ail OjJl>o IjjLS^ laJjjJl 

LjJ-j t J-I5L ^LJj U5 iy>A iU>* {j* (*—jI _ r ai\ ^ytab^) jL^Jl ^jjJ.alallj 

tOJUS ^1 i_»L ,oj . <53) 0 jX* oa*u U ^jAtJZaj jjJaJlj t^pPjljjiJl OJ15 

*—>l Jf Jl 0 L~~j ij«ti3 ijMj^ji 5la-»>l jj JUJl a 5b £-La>>J Ji» tjj *Jlj i^j ^>Jl C~>15 
( j«Pjl_^<Jl OlSLJl O£^>Jl ^jIjJI jji—* Jl iljj iOL»-^l t—JLpi . J-PjIj-JJ 
J5b“ ^ «£_^jJI |».j.‘.. < Nft i » 5f 3 0^ 0>- Oj^ <l)f «X*j <ai>- 

jl 4 JLa.jUL) /? a -1 <«..ai { jj^ai\ 


^ (j^jLo ^jJUl yUl j*jSfl v—a~a>u d)fj jisat yfjl ( _J*JJ~x l_^>»~*pf 

• ,_5* jf jJtaJl li* J >-1 oLp- 

^ c j*o >Jl as^-j ^yLp (j~Jj tliJlp ( j iJ u Jl ^liJl ^ILaJI ol^ 

(^JJl ;Jl&ic31 apIi,p ^ ^ OlSj .L^> t_j^aJL) jf aJJU ^Slj» 

jjp JUaj^ll pNjA ols’j .pir./lW pLJI (jd 1 _ s ^ > - 4 pll^» ^ ^jlji 

tipi^Jl c^j-ladl j j^UwVl jj-a lJt>- j £&.Jl |» ^»^xa«JI 

oL>Jl J5L!L« jjJuLo ipLoJLkJIj t ( j»jjL*jt*Jlj ^SlIJlj 

iwaIjaJI l jja>tSj 04jI^ .jJjaaHj ljJb>- ,j^*i 

:<54> tA (* 4 ^pf Lyon Sprague De Camp js ^ 1 ^- ojJ 
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JSLoia <|*Lq2a^U \jlu <(J ^j j^ jI^-oJId 

p-$J J^t {jaj La J^L (jAjj J 3ia «33Uo$ SjLo {jAjJsua 

tJJj l^lii lo^kj .JS1 Aall 6JA JjJjJI (jjfrgjJjfl.iJl J> 

.5 jin toil 7^^.* p l5-Li11j tjLull iJjJ^JI fJlc JkS I^jI£ 

Jla-jJI ^A .^uuJa^aII LaJj^^j 4jjJLo l^ijJU L£ (SjLoaJI 


jJUaJ 35LLJI SjlaJI J^Uuuuul Ifr&Lu (3JjjJa <jJJ^ J^La. ((jjAll 

a 

^jla.1 ^jLJI ^ibJI jJ.lAJLml ^ ^ .^ji» ill (jnU II 

SL^j L^Lia. J*L^j ia.1jJIj IlaU^I 3h° l»A^ jjjSII 

£U£J1 13a <4 hi Jjfljl 3 u-ifl «La jiAftJ t^A SjldAaJl 3 ifli .jnmll ^T Jxa Ijjt Ja»i 

.4(jLiu^ll ^JLa (3° 4juikJl J&aJ jL£J1j (Jj^JaJt 
|JL>- oC^ljJLfi Uul 0 JLa)) y£^ jA>%j % )1\ jjJLaz)! |JLA 

Ujj .^-w»U<ai>-'bll £-UaS j^ii S_*jSiI jjIp JlSjj (Igi* jd£Jl ji iS^3-U 

j~*UJ tOUbil-iVl £* idUi jjja j»-PjJI Jjip 4 JLiJl ^ ^d*U »J OjI? 

Jjl frll; . Jbijl* JLi*j oljjklil eJ-ft Oil iiJJuJl £j-UJl jSl y> 

j»j tl^JbJj ,o» j* <£jt, ^JLp <t;pLiw>l JtAj i_JUJl c~)lSj jL« 

4*J^l>«Jl ^jLuJ iL>-ljLo ^)LS* ^J (jl^xJi O^UflP 6 ^^mm]I «Xg£hJl 
£jJl IJla yUl j^Um\ i^jJl dJUi £ji pljjlil < Js-j .SikL. jyB Jjt £&1 j 
^T ■ >/. I ||J 4 I*UAW C^*hw^l Ajlji^ 1 O Lw i w^J l ol jji 

5 y> {y> £lw»1 j^LsaII j*a *Jl Jaii . j~£ jlJliuj Jji»! iLjk SJUJ 

jji v_ISCi t)k* pLIjI ^^ 

5000j 6000 k Jm* ,4iuJh>«JI <ojVt «^SwJl iljjJl J-SktJ 

^137 ,_j3l jjJlSJ Jjul ,_j1p 10 j>%i {j* ^jikoJl ^LaJjl ^qj 

^y> ^ ‘Cr*OJo^J • ® J ^i3 u^J *(L5* 

^ (.yrjkJtj j^L^-loJI lfeOi*J ^wsi Uj-j vp!^ iiU (jlak* jjvasj JjLfc* 

^\jS\ JL. kpkk^'yi *LiVl Jisklf oj^ij .l3j OU-'yi ^ 

J^w lOjljx* t* ./»ll ^yjk*J| Jjl J^dj kj^L>»Jlj ^Jl j tj_^LiJl 
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jJodl Udji ^5 v*j tolp j£l> j j«»S/l V-jt j li|j ‘Cj*^ JJy^i iiy~~* jf’ 
oIpI*J*| y* IJj>- j~£i\ iS^S* i — C/* aJL 1>J J& _LlwJl 

,«JsSell 

(JjjJl 0^ Ajt» JjLlJl j ^Job v, Qj_j y^- f ' (2003 j*lp ^jS 

• AsUaJl ^ylp ^ yA>- J^is ^jip eL>- 5jji C-ijP j j£j Ji oj~£JI 

aJuJ . A»-L* SjS"yi 4jUs Jjl ja t_jUaIplj aJuJb>- jjlsLa £-La>-} (Jjj-w j*Jj <jl£ eilp 

a-Lgil JOu Aj^i »iUi j*Pjj .^UsJl JliUJI y> ijJS Z~*S biili t^^Jl ja o^waS 
t«Liljisf’J 4 jL—.V h£a^> _^P ljU>- Jjijl j! Jl*JJ AjJjSlI a!>- j*Jl 

Abb*Jl i*^S\j*J)}\ 01™*’ (Apljjjl j^P AjjtjUll ll (_jlp -Xa^A) aJj*AJI t^u Q « >» «*pl 

iakj> wJUJl .1_>OC»-ll ^jjzjiSfCA aIUs jX+aa dJLS3 015 . JLJl (_Ol jJ> jl 

<uSw)bdi ^w *y aJ^I oJla (J*!j .aaI$i)I j_y ®<Jj^ jL$jl g^*Jl ao^-aII 

.j-jS" ^JU A*pl j^\ JjjJl (J£ ^ j*J 0J («-JpSl (Ji^lall t$-UJl 

(I-l?- (w-Jj 3 C~Sj 0^ Aj^S* ^4lil j*J (Ajj-Ujl £jl ^aJl ^5 

AjcS ^Jdj . I*A>- ejji jSl>\ jJuJl O-iLS' t& J bJl t iitiliaV I jLw JJU ^jlauaj jJL&a 

OUi Lewis Mumford *jjaaI> (I ( a ^jUl ^ ojuJU 

:%k U5 

uJIaJI (S^ualS ^ ol aj lijj 4 jjiJ1 J-a-s-* oIjIa*JI s 

.»!jljj^j Jj^IjJIj dJolaJi 4iji uul^ luj t6jlj2^ 4 jUj iSfrljjJI 4 aJL 

William Rathje ^y>JI j ^LJj oLi J*>U- ^ 0li>-UI ^Jii 

Ljj Jil j^l j-JjlJI i>Jliw oL£l I^Lj lip j Cullen Murphy 

y jA-w <C. W. Blegen jlSSM ^Jlc J^o^jd 

Sjjo^j 4plxo oL^bjl (j\ ( y 6 ^u^xll 

(jLiu^lt AOAQ (jx SjjJLlo pLluiIj fjljaaJI |kUo£. 5O^La^^u 5 ^m^x> 4jjjJ 
gl^ .Oi^Lc utfj La dlliA gL gVuU ^AiitLlA JaS/I 6j-uj\ 1I gl>i& 4jj wliiU 
CiIjIaaI jLo.-w^j I^IjjJI >-&Aii VC \j «ilUj jla^l 

SjLAil CtlxuijjJl d q A< 4fl Jr> y 6j-uu£ > (jjlnll t g-o SJja 
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j \^itUsJt <_JUAUjoJI j£^J L£ < Jjli-cJl jJjSJI ^ 

gl£3jl <J-uaaj 4^aiajSll (5jp<u/» jlu ^>1 CiSj ^o <ila*Jl toJJb 

»friklL .aifl^jLll Ja.^o pLIj cjlclj Jfl *i>ll £-ij ^yA >1uaj 

gUJ ^uLuk yjaUI ujlftil iaj[p. iJaAj^ (ULu ^LaII {V.VA u,>|^JI jl£ 

4juJjoJI J-cJI CaJjjl o^iaJl ^y> 

Ojl^l ^jJIj tj^l3 ijAma 3j II 4j^lll {^h 0 4 Uj-vaI I 

.uJjUJI tJNLirvjl <^o ^ya 4jlOjj-q Llflj 

Charles jJjLiJ ( j^> c .g.^>.H <—-»%»■ > ■ 1 1973 

d)l (jjLjjU ^ OjJLju ^ JJl ijLSwi d)l5 jJ <oi Gunnerson 

Oj£~>m c^>-1 ^ l^pl j*\ {j* C5^ Ojj-*Aj 1 JjJjIj 

VoS |»-Pj 0j£) Ifroiljj Jjjca 

.Upis >t j> ay i£. J-U=1 o.u, y# auji ^ o>. jiui lu 
4JLA ^ylp 1)1 j->Jlj l)Lo)M O^L^ftS jjjJG ojUJj ^jL>wJ! eLo ^Jxi t»iUi £y>~A£jj 
Aj^ 9 iliLa-l J LAfl (1)15 aL>(Ji Lj ijl>| i_jL>- ,_JlP (1)1 o.»•>».».ll All Jlijj .^l.o...«> 

. AaL>-j Oli 4jLiaj (l)^5j 1)1 —aJl j*J 1)1 ij^Dl ^yt ( j^l^Jl CJjjl ^Jy>- 

j*»Sll ^jA ojllo_a i^ 3j ^0 AjjJLtJl AjLaJI ^51 yA Q^aJ)3 

C^yJbJLj .jJjjt <U aj&Cj> jAjJl J yk> oUi y> olt (.dUJJ 4>*«pj .AjJU^JI 

3 I ApI ^Lp 4ja3l>b«iJ Ljj ,laj>aft.ll «_43 jJI a ^jdiUl JkJ ^ylp (JJL«Jl OXiIpl 
olJb ijJ5li jiSl 1>L^3 4;5 a*JI jtLJl ( j*» jj51!i l)Slj ^ Ia«* ^ 

<JJJi ^>j jJ V aIJUmj jj^lxJl cSJbljXa oUL»a j*P ^JjCj A^jSlI 
AjL»^ (J^3“ {y> SjJlS j-Sl ^jjdL Oj^Ui l^»jJl 

aJUjJI ^0 »j>s5j .£» ^ U<up jl5S/l p-UipbU jJLiJl j-p 

JSl ioLJj CP Ix j 4 ^ J| 4m>J| L>jLS 3i ^4 jm^II 

CJ15 ^jLp iJbJL>Jl j»Jl*Jl ^ . jLit>l < jJ>\ y»l cJj>uj (^^JbJl ^^Ip ojji 

Jil (JjLj C->l5~i AsL«P^/L (l)JuJl ^jA iiij lA~«-JU oUtlj~>- AjI 3l53lj i)Ua 
oJLA ( Jla Jui> 4pb» ^IJLaJI ^j = Sjjj^i\ (_JjJ jjhz |*J tkiUJJ .4dU5 Jil j tbJLP 

^J53l ^.i.i- y> jJlp jb^^SlI j L^ljjl oj>cw>1 Ujlp s 5JL3 JL3 t4jJbc«Ji ^^>1 j^Sfl 
. L-ljjl l jA a^^LaJI ijjQspu *Jl 4 ^j>*J| cjUjISUI ol^U ( j-JUpSfl <jA 
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*L*J| iiUaj «-LJI J^Uo«l y jjaUJI ^-asI ijj® jJl jj j-o-j 

: (60 VV I v_^lS ji £U U5j ,~JI j *-\>j 

» 5 

jj^jj j CflAl l ^uual pLJI 4jlia p' 1 ^" jmJI p' UjifrD 

tlJ ^._W>1 dJjjj ijaa ya JLJI 4jlc. jlS Iaa jsl JjI^a ,ji 4jUaJI (jA Ijaa. jjj£JI 


■ a4jjfl hi jjSl 41 l-Ohia jl 4 >■ in Cul£ ^yjJI ■ jjUnjJl 


oJjl-ll JsLwS/l y 4dllaJl |»IJ>OaI O Ji^ }UJl j*Jl<0 t4_4 j 03jJl ^3 

■ oUj.^aII J jU*JI j*& I 'jtS JUji 43L ~j> ^1 yL _U a-UJl olj^sf’j 


0I5 - Uo t U $a pt. ^ a l l yi Jju LJILj y dJLJi y Uj tjjjalivtJl { jO*j y 

pJUJl l £ y j .aiJLOa ^^pl^pSl ^U - a jJI UaI / y ^«..,lall laa’.ll <J^\JOaI 

jjll 5SUaJl ^Ua>® 4 ~ a .~j U 4jIJIj sjLipLi j jjatll IJLa *ilJl y 

y* iSUaJl j SiLJl pij>o*l (3 Jo v-JLpI ojs tUpUdl SjjiJl I y»- tjjji 

.l-Ly JJi -b- ^1 (Jy* JyCj p) 44 ;>-LjI yO I^pSl 1 $aIJI>oJj 4XJ| 


jU*jl |*J cJ^Um-^pVIj jlAij*i/l y-J 0 jy~A Jlj S J ~&.Jl JjjJl Oj>- jl y IaO 
y* 4it O-J tbiUi pp jj . <62) l$Jj£Jbw ,jjjJl kiUJjSl Jilts Sj-« Oa. 15 oljl£j! 
y (JjA^ A>wJl OjLSj J«l>- JLjla oJaJ ol jI^aJI ojlA JU jU&>-l ( J = >0~«Jl 

4asI jJl OjjjJl jj^sUJl lju pU I . JbJL>- ya b j X.—a jU?J ^J«- A'I yc- < 43jj JL3 4*1 Ull 

4jjUJI «l»JL,Vi £l y >-1 Ji . Jioll y» 43j^w> jj- ^1 jj Si j-UJl jlSUl oil ^jJl 

y» aajU 4>JL«l iljjJl yyyr f*j Ujllp .4JU>Jl #JL^J ljU*A NU* 
jl SJjJifJl 4. y ..5 il l «JLa yyj jl UJ <_£j>-Vl JjjJl ( _ j Lp d)l^ tiiU UIpU |j SiJb>&« 

iaUijI jjy l^X^A 1 Ij yit 4 j j Ull 4 >*-U»iS/I 4.«.%4j OsaU .4pAJ^^JI 4^1 jj (jl 

• <63> ‘kj7 aJ ^ cT^I 


4L«JjjlH 2l >>yA Jj! 

^jS/l 4 »-jaJI tjJLjl ^ijU y «JbJL>- *l>-y Ol Jb O 500 y» j^^ Jo 

J jl OjJj>- .j^ywJUsVl Js-s^aJI jS- jj-^aJ jS 0*>U-j LjXailal ^yjl tUJ jj«JJ 

ol jUj plj_^l y 4jJ>mJI SiUaJl (J >Uol 4^4^ o p«-Uj ol Jbu 4 aJJ p 4>-JA 

»j;^JI oU- jaJI y jr^i oUa^A- l l jS- y*o-j JiJ Ja^^aJl 
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y>-\ ^\a \j pJbJl ^1 S jaa aJULxJIj AXiixll j*-$i jI*oj k- l pl CJ15 j .esb**Jl 

i_j^ ba ^ Sjj>«J 1 o^b-jJl kills ,y> X*j! ^£1 cL«l ^_J 

.ktjA^O jSsMi lyjt 

4>JLw» (jl - cy^ - jI>*j^/ 1 IjlX* kills OjjjjjSfl Uxp 

100 {jA <_IjiflJ AXaj a^3 ,_j9 .Jb*-j L*Jj! «- ( _j-i (_jl 4AJL AjjU A>dob 

i ^J\j ^ Jj* <J\ CrriJJ^' £~*y l 5^ tt- 

ijl>Jl xpI jail kills Uj k<l£ ^JUll ^ aIu^mJI 4j_jU*JI (3 jWl 

jLkjcu-1 ^ylj iaLs^^ll; kAjj^^M J^>-lj~J1 y> jl£ll s* j£\j*J 

<Jj*il j .<—JUJl ( j = JL*lJl 4Ja~*ljj SJloJiJI bCjaSl <L5j-ill ^J^-lj-Jl 

( j-°j J^s»- 4 < wo jS 1 1 Sj^Jl Jj>- O jjjXj (j-'Ul ^Xj j«**ll ^djl-^1 <_s® *./“ 

ilaiU>«-»Jlj 5^.oi: Jl i_iJl£l)l cJa>J i*3jl*Jl ^lluJl <l)t k^l>ljJl 

>C? <JL*J| jlSjcII 

5Jl>-!j oL-jI a5LJ»^ Aj^JIp (jJaba ki>^j x~>-jJ 5 sIp| ^j kills jJ5^ (_$sl 

kAj—ljjSlI ojUil ^jiolft JbJ j*Jj ket>*3 Ig_ ej A-jjiJl bjjl Ifl^t-S ^ kJaii 

CjI jib OjJajj _LlaSll lajSx-jJl 5JsU ol5L-i ^ja l»UJ Ja.oj.li ^ Ujl 

ApUlall aJT Jj>-S j»J jj jl£ t^jJl kills j>J k<oi 4jLi>*j Xio aJUjJI elft 

JLflj'iflj oUlJl j>«j ^ 5jji (^l c5^ b* j^j 4 ^ci^r*^^ i_sH 

aJU-P ^y9 ^UkijJ ajjS life .CJ^gis | _jlll A la .ojXoJl olaJaJl jj-J 

^Uill oLxJl <ui^P olbLJ IkU) kkilllJ AjjijIj ^jU~j la jAj k^^pla^Jl 

. (64) JbJL>- 

JM>- ^>jJl ^ cr-^j t/r^* 1^* lM JJr*^ <j^*i 

^>UJ1 ^ AxJalla~JtJl J^P ^jll l(£j>-\ ^Lil (j-J {jA t^sl {_$All jip ^^aUJl 0jill 
.Lot j l»jjl l j*j Ajjll ejUjiiJl c _jl*' A«jl»i«Jl ‘C o ..^. l l ^jl) asLsa^Ij tAjs^bo 1453 

^jlp jji*Jl oNjl>«» Ijjjl fjf aaISvj ^x > Jl lx* ( Ji* ^*z>r ll*j 

y>bu ^jjSfl klli^M ^jft ixjjla jjP As^j ^ylj Ost *Jj>u 5jL>«J (3 Jo 
C~~ib xi JJaS/l J~S- iii^Jl O^LaJI klJl^l kj»Sll lift ki»X>«J J»J jj kills ^S-JJ 
1 J\S kJUl kkiL-Ul ij\oy ot bv> 13J la x»- J\ \JJ 
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1430 |»Ip ^yJl sjaj Lwj jJ ^ JjiaJL iiLw»S/l jj^Ua^aj 

]a«>r a 11 a La oljLjj £*ljj Uaji Qj a J L^ j j ajl?*Jl OLS* LaJmj O^LaJI JUu 

.oJUxj JLpULa ^yJl J j*0 jjl ^yS aJUla CJl5 ^ylil (_£j>-SM 4 ~ .~o^J l ^y^JQsSfl 
<4ilj ^y3 0^ tAjJLJlaJ Aj jjJalj~«J (Ji*j j^jJl 015 

jjJUoOL-Nl jl5 1 *jlj .(^J-s ^ 1-Xjt >iiJb>«j L» jJ^j) Jaj>fc*Jl cJjJl 

KjiS’ ( j*oUl OjA ll J3^>" Sjlp AaL^Ja A^A^aSlI a^aIjajC««A ^yS 

aJLiLLJI Ljji ^ .4 -jjjSM h dL^iJl L^ji ULJ ^J> J jL>- 

t ja 4j^5v» i _JLxJl ^yi OjL 5 ^yJlj tA .a.L.‘.o.) l a]*»«»jXaJ| oLdJaJl il~aJU>iX~->l ciojjJl 

a^lawi ^a <—^yS^J IJLto (_£jji»l>—A3ja «L>- ( J5 LLj ^>-j jl>cj 

(,1$a5c»w vl-Jl5 aJJJL>- Jji Ca.^LJl ^yS aJbJL>- aJL>- y> oijb ilJL^Aj 

NjIdUS <i»JL>- .5y5La AmPLmA>J AjjL**J V_a»«J l<_£^A>- ^yX^ jl tj~5 J>- Jl 

oL'yjJl l,ft~«.Jj c^y-ttiaaJl UUaj y ^yj j*j tljjJjA ^yS ^ ~- l l oJLsxIaJI ^yS 

<J* us»J -(jr^y^'j 'hjJ^ ^yi ,j5Lal ,_$* Jji {j* j*!^ 4 J-'p viJLli Jjuj SJbwJl 
a«pIaI^I ^-S^LjJj*- «_ij ji» jl^jl ^jt’ aaL. ' .aJI ^yla^^fi oLtJaJl cJItu i<JjjJl aJlA 


c«>L^ijLk^»Jl_j Am^JL*JU jjLaJl ajIa>«JI kiU^ ^yi L*j il^^tJLaaa ^pjg Aj^laj 

.^^Jl Lgi j*j LfcJ aJ lo-.«ijjl ji^i» jA ciUS (jl5 . (65 ) aJUJI O^alxZilj AjjI>«x!| 

JUajl |«jb jUnill ,j»JL*Jl ^ Lia>-j aJL^aJI aJip c._>i5l vlUi Jcjoj 

j|J Aa- ^j^ A ll I v_M9bJI .aj5w«Jl A^J1 aJUp 

<j3b“ jj» ^a Ama^I^iJI AiUaJlj a^UjI oLa 3JJ oiUj Jao3 QijjJalw Ija 15 • t _^PjVl> 

ipljjJl CjUcuJI ajjl5 Jpj ^yJ l_ylJU Cvlllj OjJLaoJj 1^15 laXPj .5jL>*xJl 

jm« 5 tj*Jl*Jl ^JS" j^yj aJIp AmsLp| a^mAj ilUS ^L)l JLa. n i]I ^j| ^J5j 

.o^LxJl ^y3 iios Cal jJm* ^.,A i (IJl>- ajwJ3 A-laj Cal^X3 J*A>-j 

Ijjjt l^jp A-mJIp ojLhj A5wi mJ lAji^La 1580 j»lp ^yS 
* * " 
IajS^j lajjjj , gftJlp |^mmJLi ^ J| (ll]3 ^3lj .Aj^5amPj AmJLa 

JmSwJ aitej AdLp^/L tAJalJj A-S tASUaJlj ajLJl liJU 

^ylp l-)lp) ^jjabJl Jii i-A»j .AmaJj^Mj yr <~ijj& ^y* IJisj- jJ^ll 
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olio j, Ip <s> ( _ jr «J jS JjLJ 4 ^^15jl5 ^ja oUlj;>Jlj oULJl (Jiij tC-L-P 
Lo-j tJbJL>- ^jA ^ ^UJI ^UiJl Jji*iil T_Vj tkiiJjJ 4>*«iij . <66) oljL£il ^ 

*1 j— OJl>Jl (!)jJjjJl Oj«P ^lil ^^o-L)!!J ^jI^mJI JAAlil ^Ijji j~£il ,_yi^ 

.^LaLgJl ^Lp Ij>t—pl lAj J^ ^^L«l—'ifL 
Ajjjt*Jl ( jj>\ j*yi SopL—JI Jj j*-*jL>v»l ^ 

^J>\ y»S/IJivP^LJU*_j»l5!xJ! jjpojl jiil J-^ j ; -^oy>Sll ( _ J 9 0iL.aA]j .L—Ijjl 
C—Jb-I lolxj .41— i_iMT 10 J*&i- jjiaj lo5 lJjJt>JI j*JLJIj j»jJa)I jJljJl ysi 4j-UoJl 
oLj^ 5!—Jl ^j* J—JL <JW ^ i os^iy^^ ■ 5 ._)“4^ uci L>^° *-^0 

Ufljf jjjxJjjS/l i£jJ C—15 a jJS oVl>- t^kib .4-9 j jt 4-£--x£oJl A.., L a tal l 

^L tJjiJl IJLft ot— 015 ^uLJ! ojiJl j^p jj aj_^»~p 4-i2j 

yzAjj)l\ 4-Slji—^/l ^I^aSH c.. o » 0-~>- oj~iSlt J^-LJI ^yU- aJLaJI 

j .vLjJbJl (-.iallj a»»-a 5I pit ^jOS J-9 i^Ul (J^-L JS\ j {y> 

A^jA .iSlI jJl 0 jl j - 1* J oVljj N Lijsl Ja— JJ t—J_jP (!)I5 44—9 jJl cLUi ^ 

iaA3 J^U L-T <3j-i J (_s* ^LjjlalNl j jP ,j£o-Jl jjA d)l5j 

aiil Liji OJliS Ji*jj iLj jp *>-ja Jjl jjp ^<LJl ^yiiJI (jjiiil Jip Ljip 
jj^jjSlI 015 tjJUJl ,j>» *lji»-^M *-LUj ^ •'jzZjJy I ^JUaJ j*—<L>- a jaII <!)jljj 

•(J^*^^*^1 Jua) ApLJI l1--.>- ^ L(_^aJ eljl—<jl Ji ^yip j jJl>«JIj 
^ r ^5’ Jb*- ^yij oj_^p OjJJl Ijjj'i/ A r pU->-'y 1 a^iJI 0} (JjjL c~9j *L— JLSj oU 

_aj oJL>-j ^yJl oLpUaa^lj JjjJl ^-i53l aJL»- c»Jl5 L»^j . <67> a-LuJ| bJa 

^Vlalil ^ j IfiSLjj Aj jS 1 AkL- iiLfc jj 4«— 'J >Jl (jj* LjyJ aJ^lw» aJI>- ^ 
.44— Lla A4j^iaj A-jjjVl ijlj«Jl ^lAaxl— I A-4 j 5 Oljl^S SL*jI jl 

yA J^jjt iiL* o^i ‘^S 9 (.5^ IjLjI?- (!)j-4>j4j iiljjSfl (!)IS^ Ll-j 4(Jt—Jl 

dJlA Ajlp^lf 4-jjjSll ijlj«JLl iijlJL«Jl j l ««« o .ll ^|J>»1—I j^4j t!)i Ai^oJ j j . o j. o Jl 
Ax— jl5L> 015 jjxxjL o —Jl Ojasjj Ljjl Jb—j olSL- 015 Lo— 4jj~^*Jl J _y^ .LjOoJI 

Jj* t J “jdj^ 


oULJl j oUl ylJl (JaJ cJL— v ^lUJl xiLti5l JUj c.i^>- ibL» Ji oLLp (o) 
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jjp liiUaJlj 5iUl ^jA oJbljla oLJ ^jjjjSlI JUMjJl £"jj^aJl >—Ila> 

.'JZZjIJ i^La-lS” (l)l^a ^9 l^^lp ^^-*Jl 

JS-uu Aflil-JI p K*..»'‘i ^lllj 4 tiiuuaJI 4ilkJli dJjjj&il t" 11 » -V -11 a . ...‘til.« 

^4 AjjjJI SjL)J a * — <*j11 44LijJlaJI Cul^ (4mlaJl ' |]" I■ Q ^ 

. 4 j 111ft mil SSUoJI InQ mi~ ' In-w ^ Injn Jj^a j^lfc *jl~« —II 

Slid ^2 .jjSlI (jiitl mH 4j„>j~il 4ji'i-wSji jliiJ jjl ■* CZJJJ ^ 

1a£> £u-uj .jJLxll ^ya j _>i ift cja. <4_il% nil jjc ^ (1, -11j <42UaJt ^0 Sjaja. 

■ l5»*ll 4 jJLc. oLj~unn ^Jl J ■■>*_» jlj ^1 j < rj I 4 aaJLJI JjIjaU 

nl a i-wj jjIjaJL ^5'jI ,jSj fJ *■_■•■-■ a»KH t-lijjlj 


tic-j—; ,_^JI {j* l.x>- j-^31 Jl ^l>Jl jj-jUJl 

jlS^I 4-jjjSlI olx^x>b«Jl (,£*iJl _^a Ijj&j . ( ^ j C'L*j»tJI jt^LcJI 4JLkP ^jL-J J-aai 

jA Jb Jjt 4 -s/2>tJ US c4JUjJ| sJlgj jt^aJl v_-jl>«_ ■ (jlSj .oj 

Ijljj Ji <L)IS tC-9^Jl J-U ( J t4ii IJLftj J^Jbljla JSwo A^SI _^Jl 

ijsi J ^ L*->j .sIjpIj JUJl ^ja joj-JI Jp ^A-Sll 

tS*iJl )**■*.? . JL-'j*»Jlj f*-~JI JL? jjliJJl vJX~a olSUJlj ^jJl ^LS 

\*JjA> *^lj A^lpb J5wJ 43UJlj 0j)UJl ^Jp Qjjll..<.i 

i4~«JxJl 5j_yJl ^Ul jJjjJaJl .1—g. <w J |» g .*1 JjI ji« J^ILj ^il^Jl ^^aSo oL t<JJl) 


. 4-pUyfl )1 Sjj^l |>La| ,Jj^laJl QlJlga CLajjJb 


0 jla ., . < Cj>o jUtJl l5 1p y >.Jl aJaJ—)l cJaiLs- (_ylpj 

oUxj oJLP (jLajI jJLp ( j _oUJl Oj-SJl 4 jIJj ^ 4ai tU-A) .(_$ 

.5JyJl Lijst Jl cJLstf j tZheng He ,y> ^jj (Jlj^a^Vl oLJ 0~»*J IJt>- 0 Ij^ 
ttiiji .^j-^jj-oVl JJ I^* 3 " J aJ j]o*a\ JJ iiJJLLU e jJj> jvPIJaJ UL'j 
t—9io^SxJl 4j| I JJji n^jSl L*JJ 44-SXaJl <uj!il>>jl ^aL Jj^><Jl »JLa O^dS jj 
jAwJl 4 JL 4 JLJI jJldS*! CS^ Aia9l>fc»Jl J^ 1 

. ( 7o)j L . !:i >* > J| jJp ^tsilj JjIp (_$I Oji ^ja aJIp 4jJ5vIj |jb»- sJl^u JJ 

.^jpLaJ^-l |»Uaj J a^Jj^JI jjA Jj^l cJjjJl jjq is Ju 

J~Jl J ^pxJLlI 4~«Jki j£?Slij 1 4 - 141 )I oljjJalJl ^ |JL>- j~t^)l iillA 01^ 
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CaUcioJl j ^-LJl Jliol C~»13 j>-\ jy*\ jj-J ^y> lOllapwJl jS- 

JljX>-l ^jSH **r >«JI j«J viUi .j~S^ ■*>- ^yll ^Jl*Jl J_p- 

ol*-a~H-aJJ y.Jl lAillaJlj oiUl ^ylp CjIaa^mJI (J yji>- J^Js (__s^ ,_y—oj 
Jajj A. ’aw J al>- |T (j-a.il jl^oNl Lol . o.iJb»Ca 4 ^w~o-J< iillaj ijjpJ C» U® 

\L _j jJw> 3JlP Ifclp ^yJlj 10 -La-J S-oJlp OjL>J 4Swl ^yS ibj?-J*Jl ^bo^/l 


d^>- .OJlJI oJlfe ^yijt (*^ *^1 J 4aJj*JI 0*Aa (Cob ^b jX .-al jJaJ 

. ojuJI &jjb ^laSfl {y> jtS ^jA obcuJlj ,jaLJl jA ^^jjaAJI Lft^dP 11 

oj^Jlj ^1 Ja »Jl ^jJLkS/lj lf JUl AaSlj>- ^£o * *jj g -*■ a Jajl j>- 14pbws4> lg-9 Ca^J? 

^yj ^'illi JLjj (Alb JLaj Co>*~od t(J jf* Ojlj £-"jl C~ftlo LCo iA^0 j\fl 

^yJl AiUtfNl) .dl»-v-AJ 2iajj>-J £a J»<^a 4w9jl l^J^Sw 

L^Jlp ^JApI b ijbji) 4»^jSll Oj^il ji-" - 4jja_^ll J_^*il ^a 5 «Ap |«j t«iUi 

ObL* jl j~jcU JjL^lb 5ca_JI o jlH\ oAa J*>L>- ojuJI *-illj ^ (s^yajS/l oli^ils 

<ub N L» ^yS (^yajLjl Jl ( _yLp l^l^ J***P ^Ldl (jji)l ^yS ^b JL~a I 

. 4,-^LtJl Ami 15 (Jl J0b“ Aj^-aLoJ>J| ^^Lp^fl JjL xKJJ Obj<iJl Lg,a.t>»X«~J (_yJl ®J~^I 
^>baljjlp ^yA i<l~S jJl kiili ^yj iajLiJl L^jJ) jSlI iijil Cob ;JliaJl ( _ J Lp’ 

j*pjj .|JU3l jj-a ®Jjill jjlaPu ®jb«J tjAi»*jj Ulj LaJj ^ <w5jSfl StiL~aJ 
0jiJl ^y* L^pLstf C~aJ Lojj) JUj O-13 |*JL*J| d<uJ^P# J»J C-3jJl viUi J^yj 4j| 
( Jla j~£a ^»J_^*Jl #JJ<sP tj^pbLoJ ^>«JtJlj 4^bjl~~ol ^Jsl^-a t(j*i*P ^uiLJl 

jxJ Lj--i_j ^ylp <.Ammj £j>-\ jJLa Cob bl la J_p- p j*JI Js-LCj Jij .(i^laJl oJp 


.4CajJI S jj&\ jJAS ^yi jaVl IJLa Jla Uaj] LjJ Ji 

(> f, 

Uao jA JjkJl UlA Ob .vloJbJl ( _y»JL»»Jl 2^<d' J$* ‘5aJj*Al hrjA Jjl J^a 
i>-%Jl ^yi tjlijl J-~-« ,_ylp tUjUJl jCo Ob ^1 aciJl oljjkJL LSoj UtLojI 

<_I jSL J hJI jbol (Alls t jA-Jsjj .SjjLJI ApJLaSlI A~A)J JalljjxJl J J l 1 

L^jjj 0j.«.Ja:,.~..l pJ ^yJl frLJiSlI Ajjj yJJ b-ljl (jjJJJl tv_j^Sw 

^^JgLotaj ^$Jl <■ a^bl l tjUai oLL5cl<iI j £*Jl c Qr* j^l 

tjjAdl UlAj .isPUiutf'i/l C->LoL1aJ| ^ja SJLjJj>- fAji\ ^a a} j*jX>- N Lo eJpl—»j 
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oJbJj*- cMj-i-J ‘<_/r j Jjdl ts* OlS 

<Jjl tdLuJl jj~—» < _j^ tgi»l L» iie-j~*j ^»..Ull ^JLJL Uxs yu» ckiJJJi 

A»l.l >w ^il ^Sj (Jlj La AjSxJl 4. » .» JaU <*Jl^+AiJ t A » «.» o .» t Jl UlP(J jAaa 
jl^sSlI ^jA Jbjdl ^)l asLs^IL a*>«J! oLSlSOJ -toNl 

015" I SjLu Lgia Oj5o ^jdl jjwaJl a>«JL oLwl^Jl <J^>- aJLaaXaJI 

oib^ll Ojlj .v^oJ^iJl a1£w> ^~Ssjl ^ijLJl jj-ww-I ^J>j tojliJl oJlft <J^S“ lj*Jj 

! Jl A^^JlxJI l /g 9 

. <7,) jr ^iJl i^juJI JLp JSVi JU t^JaJl 
,_j9 ioI o!ywcu-Jl t_«ip| Oj^>- iaja^L^ 1825 j 1776 ( j^> 
d)j j&,*z —*>JlJ aj|«J LjJlip LSL«^>kiJUi.jvj.iiJlpJUU <uSXJl5^^---11lg -a* 

*J&" o* o* c#^ ‘^Jj' o* -^d-dl Jidl fAy\ ^Js- 

tl -jlS* >c 3 aLa ^ m. 4 iJji (J^l 

^^Sfl o L , ^ fiS/l 4^z*a\^j oJUJj>J| Aj^dl o5a ^ylp 0 jIzmJI O. ■>.<».> r ftJMuJl oL^I^Jl 
• (_ y^ a *'* , ^l OlaJaJlj ( jA?jS/I ii^Lo L«ui jA IjA- ( J^WJ t^o.lq^.oJl J4J 

jjlsJl 6-i^ ^j3 \ j **S Ul^lj 44*Mjydl oj^Jl lLaIiw? cJaj L# ^ 

Ljjl AjLbj ^ Oljjia A*»ijJI t LJ di>S/l Jsj>mJ 1 i_Jl>Jl 

jAj tiJlij^Jlj AjLwi^fl Aj^jjjaSlI Ol j* . *~: —■> -! I (J^LaXwiI liJJS j . j»Sl IJ 

aJj-LLJI <~>jj >Jl J^>- hjJi\ Sjjj^Jl A-JtJ ji}\ o')} LS^o 

Op' laT .al Jj>- ^Jj Aj^jj^Vl U gJl j*X0~»a ,_^Lp aJUo^JIj AjjL«ja^fl ojla^vJi c-Ajw?I 
boL^I ^ ait jij^ jJl j_5* aSLuJI ^a **_^Jl oliJaJl a*» 

a-a~9 j~a 3 iiUi JL<u A—ij JjjJl oJa ^ Jt>-j ttiLJi £»j .^jjUjC^j^II 

• l-^t A£J |»J lAj^j^al AjXA Jeu A {jA 4Aj. U la l )l A*^L>»J| 

tLJl^wtf Ala>-^LaJlj ojlj^ jljS/lj tj)°\*** aLUo oljjlii C*ji> *A3j 

.^il^Jl l a » > *dl ll*aJJ A*sl jJI j^>J! Ijli^Jj^JJ 

4^J^jl11 ALuLUI ALv^«il " J> ~ 71 
jJLp j^aJi oli js^-iji ^ y, ~" ji^|Ja ois^ 

(_$j_ji»-Sll ijij}\j Jaju CaLm^Lo oJIpLm««j ^-LjNI JLaju LjJb- aJbJb>- AAj^Ij 
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3jJLa C~«5I J> ,_jJl oLo j»*Jl iiUait 0_^5o ^ jJi 

aJIp olkll jaLa» jLxpI j»->i (j^d j»J 4C««9^Jl tiita \^ > ~3 .ol^ uJ l j <_^ 3 ^ 

iaU? (_gjJu<xa (jliaA'Jlj |«^jtJl 3Jub . 4PIwsJl 3J—ia s «XA 5^-Jl 

<l)Jbc«Jl (j -4 4«PjSll 4pl*../?) U^ «lj»wl il)bj 

4 oj Jlj. <1)1 _^*>«Jl jl 1)1— j^AJ aJU^jJI 5 jJtU L>-^-jI pJ cvlUS 

^jl>< xw jlS ^JJlj t( 3<_j^i (*^ c£*^ 4 -—JL 1 i^i^>w 1)15 

j^i t ajj-^JI IJla ■ j-~& ^L~JI Oj5il (J^L>- IjJ_^J jJl ^ 

jtS ~(j'ifl ^3.~>i L» ^yi 443l)L^ 1 800^»lp jAxj ( y9~ k ”' l ‘^_) t®L& <1)_^9 

jl J*>LlU3> *£»£ jl Sj .<_iJil5 k_i-p>j jA t J j~as L$jL <_s*7^' <Jjj~Jl 
3SLp^)lL> JlDI iJlft 3 3 j u-JlpI ^JLaJ C-Jl^ O 200 _> ki-Ui -L*j o.Ap iSliaJt oLiSJJ 
his jJLJl jv-Lo j»J44jp11na!I 5jjill (J^b- / 72 ^3 J~S Lw* 4 JpU 3jS 

I^jLSSU IS Jb Usui Ij j&jI 1*4^3 ‘VrLoJ { y>\ jP-V Lg-wi> eip 3jSy«Jl iSLkJl 
.U$J5 iuJl y> p^' <>• (*^ -r^’ 

3SUaj1 j_jLp jJLJl JJ 3JbJl>- ii jis *ljj <upLua 1; 3j^tii C-jIS" IJ^a 
J:0)l jl^jl ^olla (1)1 l.^J>\ji\ {j*3 .^A 3 J m jl j^jLp aI^UxaJL aLaS^JI 

.j;wa3Jl (^JlJI ^yip JSSlI ^ i<Ca.J t_aJlSl3 IJjUJ JLi aJp 4iadl><b«Jlj .-- L.. < 3 ii 
4...,»o..ia 5SU» jj^a SSUaJl ^ylp Uj o'. » . ^> . T . >r . o l l ( JS’ vlJlS^ tC^S jil <ll3S i _^~3 
4jJLp ^aLJl I)ji3l 1^3 4i2l)S j»-P jj .-A.. ^aS lj j\ 3pI j_^3l J ^ja 

l)jj>«^Jl ^yJ| S3Ji>fcuJl j-p 3SLkJl {j* iiiU oLi5 oLpI 

L. '..>ti JjUS .j~»Jc}\j »UJ1 ( j^\ji-\ ^ ^ 4^a|j>«x*<il La jAj 4(_$j-~Jl 

IJUaaj j&\ jjI {jA jZa (_}Uaj ^J-J»..t.Zj ^jA >3 <_s^ ^-Sj-° 4 iS 

IJLa ^^1.i_(LH5cJl j^L>«Xi ^S LJl o-jIS' LoJU? 4 UaxiJI ^ja { 3 ^**~a 

jA ^yS bU- \j^a i^JLaj .^^yplAl^-Ml JPxlil ^ <>3uaS- £a\jSj ^yll jjJalJl 

^jA jjS j3 cJl ^yj jJaaIL iij>- jaJI oLpjJl 4 jjAj 3ilpi vI~aJ Lw 4^1—^^/! a-l^iJl 

• J~S 3a- ^ylt 4^JLjl 4 L .. .I J l ^C. 'U .ojl 3 L 9 JI frl jp 
<>-j^Jl JlAp- O’jgLi iabJl OlpjJJ SJbJLi 4 j ji> ^yJl t5^1 

cJl5 jJ^ba *iljl ^yPlwaJl ^Lj^iII .ioU 4 >-j^ l~-*> 
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Laj L . m . Z jI Ifclpl (1)1^ ^«4)l 5JbJl>Jl jJ>LuX-JL 

J^L^a ^jP ^oJUl (_g^ l -.,- oJ l ^^Lp lt>0 j-i>- C-3^-iUi 

®*^£^/** t^Lb »Lmj C^ fcji *A») 1 J^l^l»Jl oJlA ^JJL> .5^1 jj\ 

^J LJl £?{ *^**1 A*jXA>%La 43 jamwS ^P «-_7-»l.--*>_^_» i l *‘ r ->l>r T* ! I ^a 

^a c$Lp *±jy c^w>l -iS cJlJ JiJl JjU*j oSf i4-v<JLp hbul <p^~j i*l*<a*Jl 
^^Lp bl*ipl ^oJUl ^Jl^Jl £cw?Ij .jlit-JL oljlkS 

j^ U xJJ l*jy> Cx3w?i ^1 jbLdl Jjpl o.>bj 4(_^ ^jp JSwj LflJW 4 *uX*j 
^ ■ wa « l l Ja>- -lilj .LgjL>w-J Ul^-I L^j^S ^Jj idLs^^fb capLu^JI <u*~JaJl 

•i^ 1 '‘-~ 3 J O 1- je*-^ cs^ ®J*^ (jiJrf^' 

J~p (j L . O l^U l jj^jljl«Jl *■— iLsiScJl^ ^»-Jl JjL«KJ JJ) g t? cJ^i 

tOji^iUlj tjj^ljjl L^*Jj 1 j j i-ixJl dUi -X»jj * aljiJbJl Vjl) iLjiaJl oliL-^Jl 

j^ ^5^ ^i}y^ (J^~i Oja ^y> (oJ44 jIjl>- 

J^>- (J'r?*—j (j^ 4—aJ J j* ij£-*i. •<£ j~m*}\ 

t#* '—^ ^ .£. « .«— II ot>L>«-*^Jl £-» Oj-aI! ^j]) 4aL<9^llj t^JLiJl j 

.4*»ft«£j| AsUiJl liJlall j*Jp {jA aJl 4-3 _^iJlj j*JUl!l 

'“9jol 4^-^I^Jl ^ ni~»- ^yJaxJl UlUaj^j ^ Vjl 

•“^ Sy'J 0i“*^ (_5* '*^ j_jva*Jl 4jLfj . jJJi 

jiUd« ^j£- li^j L<ajl Ojji>u I_jjl5 .ijSjiJ jXa^JI C-jl5 40 UUJI Jaii 

4UJI 01^ ^ jjSj .jjXaaIIj Jlfl t^j>l 4,-i^.J^ 

^1 J j*p jJl ^y> j»J 0} tv_owaJl JA J*>*j j-Jl L g^p jSlI 

Thomas l j~»jSj^ >jj ^jjL^J^/l ^x^Jl tilSlJLJl #JLgJ j 
.(U jt jUu jl5) JjtiJL y> HjU 3 j^u>i> Newcomen 

,jA J •**rj frUJl <CpUal^>l ^ (jl^ i£j\i*u 3 j>%a Jjl ^Cj I tiiUS JjO [aJSS-j 

(j* ij^ai\ C-J15 .L^loul jiSi j^>-ll<JI ^ (JLkpl JjJl ^Jg.-ll 

4^3j>cJ1 oLJI i jA t jA l»«ll) 4|4»LdJlj c-Ljl ^jJjJUaa ^IjLaxI^i 

>iw ^—hJI f < i ]l j*j [ ^»JL o*XmJ 1 j 3 J>ju (^ 5 ^ 

.otlaSlll) 4 4 ./a.7 'y jSj~> ^Zj\S j>*a O-jLS* 
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iJ j >%a LjU- tj^Lp O^aJI ^9 

oLmm«>lJ| IIap James Watt J»l j ^JdnSL-)fl ^x^Jl p.!U jS jj 

dJJi .Sf-La^Jl {y> jJi5\Jl jli*Jl ol£ j>tA oL*j>- ^Jl t<u->*L>i'yI 

Jl£ jt Jb<j ■ ^.~‘Jl j JjjJl l^Jjl tAj^-lxj^ll A L . t . iSfI {jA (jl^ 4 * lm ^' 1$aI-AaO<»L 
jjJ ji j* jU JjliuJlj Jalj (j—“1 tAjlpl^IsM oUjJ j_ylp 

oils' -ola jUJl olS^> £JJ apIoJ liiw> if Ipj^JL* Matthew Boulton 

. JjU JL>- JUjcJI > —aJ lSj ^j.ii.i-yu IJla -bJj>dl aJUJI j J . fi a ^»I.XpO«>I A>0> 

Iji-U ^jiJl ^-jjplwallj t^jUJI ja £ji j>$i» dJi <S*\ L> £j-"' Iaj 

^ ^jjl JLixllI {jA J~S Jp- £-Jj jUai gij JLJl o» °JT? £*J>- 

J 73 ^j^ 4 ^Sll ij3 ^JL ^4 - o j oL~SLJl e.ipL~»j A>-bjl 

(1 )ji {jA OJbxJ ^*X> w Jl £j" . fi' i j£j j»J tJal^J 1 _ f X2xll A~»aI Col? LI 

toJiP j iiSj t<LpL*i>-l iilij j tSjiUaalj to-L-* ol j_Jai ^ Jj^L ^l>L 

^pS^L jJ Jl _p-i oiw > to £~a AjpL^oj ajjUJ ,jJjLL» aaJ» dlii j^s L»j 

Lij-a I^IS^I ^o-sflXj dJJS JlS t^yjadl LiUajjJ ^ . iJjjlS AjU^- A~A L$3L*pSl 
. (74) j*^3lSi ^ £*po C^iw £l jr *-1 oIaI^j Oa ^^Ip oljlSo'!>U 

oUJaJJ oJlA eJbJL>Jl ^yPIx^aJl ^IxJ^/l oLLkP ( _ ? 1 p 0 ^la . »l l IaS^a 

oL.-^ltiUj Jw tf jj j»jj .^voXpi^Jl ^ A aJal l - Qy . fi 1 JL ^j ia.M ji I 

(_ 5 ^i t Jaii ax-w 100 JjL>- .aJjJJI 0 jbj L jl^>-^Jl jl Karl Marx ^jL JjlS^ 

ola.Ja.ll cJU» t^fjl .A^JbxJl oLLly^jjJl jj^Jp iv-^LJl ^^ypLo-Ml j-ixJl I Ja 

aJuLJI oUJaJl 0>t>»j tJL*j U . l^.—a’-l Oj j -^ a Jl JjAxb; 0 jill aJj\j^A ^a^>j>\ 

SJUjJI ^yl} ^ylp Lfljl OJU<l > - Lgjl «l>- ^yjj Lj-wL 

^yJJ i>-L»- illXA JLmJ j»J iaJj jJl Jjjli A;>-jj ^yj oLlioNl oi-b jt J-*J .aJsI^A*jJJI 
,aJ jjJl J A~--^sJl J-O aJojI Jufi~ oLwal ,_yll dUi [£^J .dlli J-*iJ aJj^H JL^I 
j£>[ OJl^ SjLi ^jlj^si ^LmXJNl J^yi ^ o I^ xoJl 0 UJ 9 {jA I l-b tA. —J OSjJI J_y9j 
.l^J Sijl y Jl AOJJI oU-Lo-Vl qaj p Jl_p-I qa lialjj 

Silp c->«-Npi t^lwaJl ^ o > w J l ^1 ^»x>«-Jl jA JUiVl ^ja f-y*£ 

Qy&\ Ajt dJJJD Jiij tjLJL Q^fiy aJ_p» 5JI oLjj-l*Jl Jjlxj ^ 
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(_5* tiAJi -ili j . j-lb C~>*J oV^/l ^^ylp J*jJI ^ 

5^1 -, h i > l l o^UoxJl »Xa 4_>-jJ j»Jj .jLjJl (JiS/l ij Ip t» >jJJl *— tAid\ ; »Uaj 

-i*j j^-pL-aJI aL.<<Ijj >_j jJLJl jup^ J^^SOJ 

J-»-*j vi~>- c5^r*"'^^ *<U>uLdl t_jj^liil UjL^il ^ Ljw»j 
lji\jZa objl^jL 4j jJLJI jS> a-b oil J jJLoJl Oox^spI g‘-J jJtS^) l 

L« —!lj l jJJl <' OlSj • ijlto aIU^ 

<Oc>«JJ I ^ (Ja>- IJLAj . jSST UfU>- 

ilJjaVl JJ-ljJ «—> [J j <^- » Jl jjJj iLa.X*J C~oli ^^Jlj tC~Jl ^ a jX>mJI 

jJLp ^-xUl 0 jA. il (_j9 oL>-U»-_pt ^ ^yJuvoJl o-UJl ^wj! L<k~jj .SSUaJli 

oj-* 4 _ s lJ ijliJl oLjjJL*Jlj j j j» /? JI oU SiUpl c~»J i ;jjJU5 ^JjtaJU L>-lz« 

a-pLs^ Jji>- I 4 IS cJlS" tillj <( jjj«ljJlj jJLp ^»lx)l jjJjiJl ^ 5p 

. (-LJI CjtalJUj ^ iL >^JbJl #Ljj jXjJ» J (_gJuaiJl oL£ 
jl Massimo Livi-Bacci U1 JlS j 

Jij ^-LiNl ooU5 ^ ibLj It-VeS jS\ jUtJI ot? j>cj> Jasj- 

: (7S) Jil^ 

0 

.aJjLx* 4jlAfr ^l£*J! jIjjlIJI ii {jjjjiLlI 

i-L uVn (jl cLujJI ij\c. ^ilJ jJjj j«al)l uajAt (jK 

(jfJ ^ Ci^ojj .^JloJI J^aJ) ^1 4,U1 mil JLflia^ll 4 jjjJ 

?*J ch° .4 jj jJI ^.>LaJ»|j JxuIjIJI (j-lo ^JJ JaS * iio'^ 

ja» ^j.mfl d-Utfll -ft ll^j i 3 ^ ja£. 4/>jjqII ^LLkjJI ■•ila^v a ^i>K ( 4 -iil^^^jojj 
4xa^ ^Jj-o 6 jii^ 4 jx^ ^Jl 4 ^Lw <iJUa ((^Aa^Jlo 

|^JJU l aM » "J j5,ll ^kUajJI .^Ciliij) <5UaJl ^ <Uiu^ 

4oJujiJI slil«iA.\ll (J nJLnjj 4 m’>Ij 3 u^Lijl JLqIa .1 j .^i^AlL LAii SpLa^JI 
vl>jlj^Jlj olai 4 JUJI ujjj*> iuaIIj .5jjj^ -4jJ» J 4jJIj JaA J&lo Ci^A) ji- 
«g4jjl irmll 4*^>^u 1 pI^j 4ajIj «Jj^JoJI ^AaJJ 5 jjSuuqJI 

ajjI^u ^L^)l 4 . r ^-J L ^uLlillj a^aIu.<JI SpIa£JI oJL? 

.^LU <n^I>JI oLpJl 
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jr*i ^j+z^Si J -* 4 

^UiJl JLi*Jl Iwjj cJ^-bj J5 ^ iSUaJl ^ ibU oL>Lj 

^ Lijil ll«i>- ^yttiJl jJcJl jl£ <-J jSfl 4 jp1^a!I ti>l*^£>*aJl ^ ^5 y>-t a y» ,_y>yaJl 
^Jj a-aJIjJI jJLJl a£—I* iSsj^xj i^JLp £-»liil jjill ^aj • ^ . • .. /a: U a>«-i> aJL 

_J jfilaj Apljjjl J jfilj 1 J- < V»' j . 4P J~j LglaJ pj 4—a La 1 Oljl^jNl 1—9jlxa ji j>" 
oJL>-lj a jA ^wal)l jl£jl t|»Jl*Jl j_$9 jjkLa £?•<* <_s* La jAj t^jSl I JjjJI 

( ja oJjV>- <uJ y<Jl ^jA L*J J*A i>- J» £aal £*l?*ajl j*j' - :<3 > jl tkiUi ^yjj <— jUlijJ . Ja-«3 

L^ua t^-Sz^-a J5Lta cjScJ jl j»JU! ,_j9 Ul5^ ^ oL**i»«-*JJ a—-JL gj—>*■»»-<>■)' 

■iSjj *^' I^U^pI L*L-a> 

{jA j^£S\ ^ ola j £>Jlj jyJjLLaJl £fi jl (J^ aLji» L*J _/>^l <3j»J 
oIpL*oJI ^Uaj jJl JliJl clf>- jl>- j Ljjl ^ JS ^ (.*£■ jLJI Jj-01 

. Jju |*J 4—lukP i_fAj 4 ( _y5 jVI aj-J ./Jil l jLii»l SjI-Aj jLL> C*jl5 . A_j J^>rJl 

oljlSvli'bll ^a aJl—JL .S 4-plwaJl ejjiJl Ajjj tA«pljjJl ajyJl ,_jJJ JUi'b/l J£aj 

avllij O.lj.1 44-atJ CJ_pi .^Laj ^U-il (_S^J ^ (_s-^ 

J^a aJLp^JI ^1 iJliaiil ^ ^jiVl jjAJJ 

jJsJ <J j%J J->- ^1 ijJ ^t>-U ^4*-UaJ j»j ^1 jIaLJI JS 

j->. H ^ t^JJS JIjo j*j t^isilj (.ojivaJl Vjl ^jUl 

a^La t Jis- iiaiUwJl J- >11 ft Jl ^jA 4j| OJa»-j d-C- h-^H a J) fl.,^il 0^ ij^J • ^UJI 

^ eJbljlJl ilJLpSlI jl i5-i>J 12 ^>- liUi jl^ . 1 ^— tfJ SiU»j taJjJj>- 

l^-iL. Ijojl^j j^JLU j ^-UJl jl^ 4 j-uJl ,J Ijlx alyiJI ^UJl 

oJL^Ja j .Sj^lJl olJuJi^J j 1 « -Jl 11 (Jl*plj toUj-^Nl J>U- ( j a a«SI»<JI oIa .IjU 

Jl ilJOcJl ^»UJs»^ SJl^aJ (J-A-Jlj 4plj_pl £j ‘ —/3' i jl -A*-> ^aJ» lyoJ jJ^JI 
^jil J_5.il Ijuo JS' .iaUJI ApwaJl ^ ^-Ul j u_il£ J5 wj j^-iJl ^y-UJl 

^JLp Jy*a»Jl ^ J-a'yi Ulip ioJUJl ^1 t_i»_^l y> a I ^y> iij~~A jJa ol >-JA 

CJ 4 jJJjJ iawjj J tiiUaJlj teiUJl ,_ 5 A^i La 

.^yiUl ^ya ^jj’^Ul ^ya J~*}\ Lg-9 ,j£~aJ tj^-olyJlj ikjjla ibU 

aJL»P CjIJj til —~j ajji^LXa ^ j5"y5 C-IlS 4jjjjJi}\ Aa-JaJl 9jly«Jl jSlj 
. JUp^I oNl^aj ^Jl O^^JI {jA il5 9jlyJl J ( J^i ^ cdjlS^Nl# 
a Jki- _ll j^jlp ^yJbcJl JUpIj AsliaJl Cal5^ja L j -. . - i j - J* .- s > 9-iP JaiL>tJ 4 |»yJl 
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*k“" tkiDJJ *>^fjJ .2 j JjJl oJlA y lj~S plj>-l JP 

dr* SJj^>- £lyl y SS^-— a jJ- *>-ja 5 jU«jj 4pL*o J aJLJUj» a-L*a c-JJb- j . J 5 la 
Jlji L ijAiJ ,t\jt jlJ'bll OlaUl J yUJl y j~£Jl j 5 ^! .. «r>; j*JL-i yllj cJL&cil 

jj-jMJl y X$Jl ^hjl J»l£JL 4 Jli*Jl J-«-« Jp 4 jUaa Jl yLyaJl g--Jl ^bol 
y ijjA+a JS\ -UJLJl JaalII 5jL>oj ^lljl ( _ j Ip 4U-$Jl jl oj <JJUi Jjj 2.‘.Ual l 

0*i* 4-9 £-j\ J3 (_5 jjl yftljJl *—49_J*Jl jj (_£.>l la 4 A-A-J 9 3jl JA Jj J yjS Jl 

.A - . -Vy Jl ojJjOLo SjJvSI olS - jJl Jj aL‘UJI J^- a^jLaJI &j.« .-^Ii oIpj j.* -> ' I yo 

(.J^laxjl ^ j A-«JaJ| v_9jIa«JI Oitajl 4ajlA AjUl<uJydl A>-y 

oUjS^Jl CjIJjj .oUc^Jl jtjiajj OUuV ol j~>%a JLkpS/l CjIpj jLa ■* -«-~» l 
yo-~ a >j 4 Jli<JI J~»- Jp toU^UJl 4 JUJI jJLij r-bjj Ja-JLj J LajI 

J*ll J^ ^yUl £t»w»l iLUS 4 >«-zjj .apjLJI S-aJill oljJLa 

‘l-^T J^ jl^iJl J y>- 4|»J-J| y>«9 fcillj JJJ .Jjljia J>%j Jp AjItfJlj vloJl>JI 

oibjJl jl 4i-i>J S>«-i I Jaj -JaII j* iULi J*> < 4 >-j jS/ly Sj.il; 51S ilba 

.A~»Ja}| ^jSll y> J~S J«Ap Jl J-ftJl Jl O-il A-JbJl OjUtoJl J 
J aIa-LJI <?uLo t JLJI jr-pjjl )JpI Jl_^>-Vl £jw»l>Jl <uip Jiaj la JljJ 

tijjb>-l jjl pUAaU pLaj Jj-aJ J ^.1*1 C-J15 LklsJ 4J--A tf . l l (^JUJl Jp 4-JlaJl 

• 4-aaI Jp Ij-Slj jlS^i Sjjlio lOjJ j-tflA j J jJli—S3i Jia 
oL'ifJlj tLjJ J JjVl S-pluJl Jj-Jl ^ ^LxJl ^UJl ^y. *j>£j 
Sj JiJ jjl (jUalJl Jp J^fl J»-J-Rlll ^ja jl-U oloJ c>J| C~-M-rI 4 oJb>iX«Jl 

'“Ui • 1^1 ji>»Jlj ,_yajtfJl ^(jUl jJ-O J y>- 4ajJjJ jplwij ajjala aJUIp 

^yUl (-—MIS'! 4i-->- 4j-ip ^—<Wl 0Jjl ya Jliil 4-tf-<aJl J A-a J JjJ yJo jj 

aJjJ>- A—la~xJl «Ua Jj .A-^-lflJj A-i»ba oLya JJ A91 -aNIi * J® Ajya 

0 _bJj>Jl JL-Jl J -A <b 4jJ-9 ya C-9j J ya SiL^ jl^l l^L^J 4 Jal^Jb 

.OjjJaUIj jjiljJlj 4CtfljL—il aiUi -L*j j ApliaJlj oljlktfil jLa 4 Cj"VI-aJ^U 

Ol^Lil yo A-tf>l>- 4jJl>Jl j-p oUaJl J ibU oliM^-l ^ 

(j-jLJl -If— a» a-pL-aJI JpIuJI J*-b Ltfufj Jj 4^j5“Vl JpIuJIj a-pU-aJI 

J 4lJlS' 4jJUJl y Sj-5 p|y4 jU*i-l ya JjyJl Jl A-pL-aJI OljJLJl ya JOJLiJl 
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oUfLi»-l SJaAs] jl j' ^'~r J 

cJjUi cjjiJLJ JUiJl jJL*31 u-IpI (*j o' >Ou .A-plwaJI oUxiull 

Jbo j .jJUJl Jp iJxyJi a^^uJIp Lrl.j”'* J o =* V 1 ^' oloUl 

«,< l—l l {y> c ibJ njboj jli «—>1 j jlibJ ojjs cAjliJl 5jL^j 

jSJi j>‘ ,jLA 3> - S ^M' r 11 ^ •> 

. JJLoll ljl>- 0j-1^ «JUA»- £lji plij Jl isL^NLj 4;P-lwa)l Oljlfdl 

JU-i oU^y J ^iUaa'i/l pUJI ja is oLjX^> Jl Oib 
^ AjS| t ( jyj^>jl l j t ) 4jjL~I< J 1 oli^taJl y Jl • J^^Sfl 

JaJuflj 0 ^ djL-* tiJU—?Jl ojJl dr* v_-jwaJl 

lt\iS JS\ <j J> J&j} jt$ 0 ^- Jl y' ^*j ®jW* ^ ->3 
^<w< dUi J>j .SpjJI *jyj J J->hi)l J J JT&. 

,^l*Jl (3Uai)l J pL~xU 

JjjJI dlSL. J> IfJ^U ^ jJI (£ Jjl J Jjtfl ^ ^ ^ oJtf 

Jijdl IJla <ja 1 j .*-> 1 - 1)1 \j4 i«3 O^iJUl V^' 

L^aUI» j >—A~l)l Aslii jjfk Jl dr*. 

uyj U jji tjJLdl SJbJ^Jl ^jNUJtA j£3 is^JJ .If. i^UJl J£Jl JiL-JJ 
drt o^IjIaJIj ^ jzJ 

1 * y>J)i\ «JLa Jiu ja 0 jiW \j*j*i (J ^ pM y ^w?i Uxpj 

.(^JaJL tj^cJl ^ O j £-»I ^jJt) oli^>b>-Ml #lft (jJp oi (*-f>*^ 

cjj^2>lA p.& !•■■/»I I oljLfpJl Jj»J tA~»Jl*il JiUJl ol^wi A>P-X» 

^Jl Oii v^~Jl dr* * 4 r <k ^ ■ ^■'.../J‘l l ^1 aSIi~J 1 ^1 o'oUl 

p-t5: iw.L-Sll oljlSoNl Cju-: -LaJj .a-pLsaJI oljlfpJJ ^ 5 *-^' jUii»*iM 

oL* 5 ^J jap jJl JiJL. toLjbJl dr *^0 ^iUaJl oLs-Li i^sb^j tJiJ' 
^ IjL?- Jl ^lsi| cclJJiJ A^jXjj .j*JUJl J5 J_p- oicll y> lo>- ij?S 
jbiil Jl dJUi &\J .^1 J\C^J\J Uli^l jJSMl «-yVScJl ^ ol^Jl 

jlsLJl w ; J ^1"-Jl Jl AiUa)lb A_plwaU 

. JaXliaSlI JU-i oU < J^p. J Jp>Sfl J L .,<31 (^ CS^' 
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jS* llJLp l^i; vji^lj j U.ll o jj& 

c-ipl X& y> ^±>J\ c^ 5 ^' *&d\ ^JLp tl!*Lu £JU 

lS-P"^ hj* Ji 01 ^ CoxsO -Vi ^jS/l 5-plwaJl JjjJl cols’ liptwaJl IgJ j-lS 

lM Syk-Jl ^yU 4JaiU*oJl lj^Uco.1 ^ olS" <ui viiJS ^ v---. Jii ( _ r -J ^jJl f J>- 

twJlxJl ,_y9 0^-i-»*j *1jiujl ^y-jplwaJl JUaJI oVj .y>-T jlSL. ^yi iLs-lxj^/l 1^* 1.1 A p 
(_s® Oli CJjJl #j~«£Jl “UjUJl cISJdJ iw~J^Jl jSIy^Jl ( *jp Ijl*j 
CjIS LJUsj .ilaUl jvfjji ,ja U~o clUo-V^lJl \y> JJLiJl j j^>-Ijj JLpVl Jb>*a 
i—aSliJ^Jl a Up Ji*j |«LaJl i Js’ ^juli j>-\ OlSCo ^yi e-lyliJl ^Ul ja *j~S ulUpt iJLp 
^Ipli Ulp j~ju ^sut ^yjj Jpj ^IjXil u y*u> j^i tS j^p olilSoJ (Jjlia 

( jJjlp«JJ »—4Sj-<JI lup ^ w ~oj .oJLa» aJULJI ejjjJl ,_ylp 4 Jail>b«JD i>USJl <U 3 Uj 

.Li->-li t\J> abjjt tUJL 

(yj*J UjjS Jla ^SUt ^ c»lj^kJl oJLa coJb- cLJ ^yi 

<J^~i (*- jS 'l-V>C ( +*JJ 'CjT^J l^~0jjjlj C^J-JLJlj LjJUj tOljjlj J Igj jS 

djl^Jlj ^lO^fl ■—«JlSj Igj dj£j ,_yJl ji»LJl ^ io»l >-j oJb- jjails JOljXa 
OluO jy# SjyiJl {y* Uo^*Jl ^>1 tCoii CJjJl ^yij .5»-lo» Ajjjj-aII 

■s L/a-^ l A«J jC- ^yj eUo-VsJl is-jojl Oil Uiij . A-lal^jLvjUjI aJUjJI U t|*CoalJl 
CilScJI jjP ‘U-L-rjJI (Jl j?-\ J J&- 4CmJI (jljiJl {jA ilopt { jA*a i j*J Jbljla (jji ^y]J 

.®i»Jj*Jl -Cs>D £ *}}a+A*j cU-Uc^Vl oJLfc ^1* Ulp ^CiJ JUJl aUui ^JS ^y# 

<WJ^jLLJ AoildJI :A T uLoj)lx»Jt 

<£a> jUta ^ aJU«JI ojjiJl <da-aljj jyS -Vs- ^yjj d jjidl oJla JS JjJjO 
y-p oUS <>JUa ,_ylp 8j-VaJl IjP^i I i— 60 Jl cJVj-i jlaJj .olijJLtJl 

jl »— iilgJl J^loiL UIp <Uao ja cL-ls- 8 upl—«o aJ j y£iy\ cUUl ^ ii j-- -° 
N UacJI e-VjU>Jl ^1 ^jjSlI sUa ^JISO jl I jJl ,jaj .^ypUa-pl C jLpj 

.l^olo) jjb*fcO 

J-P cl jili Jo IS Jjl £09 j JlcSI Uou ty-lp ,jaUl 0 ^1 ^yi clj jLJl 8 Up clju 
jyi 8jUU 8^lp cIjaIj aL pj £~pj A—ij ci^Jl ^yij .1866 ^yi c ykdi»SM Ja-stflJl 

Cow>l *1903 ^lp jjS AjIUj Co IS CUoj . oUscJI cloN jJI 
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f Jl ^ ojiK* aLj j» j*JUl {j* *j~$ 4 j^-l 

aJ jjJl aJj^SU)M a^JLII 4-b- kJtis ^A oUUl Jij Jp Lgjj-xS oils' 

\y>\ .Sll Jbj-JI J^>- L» jAj ioaJI <ii)i J ^uy ‘•^ 

I, i~lg.ll OjiJl d^l>- ^“Jr^ 0»l^««£Jl oX& oJAsj -®W«3 LSv»-° 

Jij S-^j oJU» Iw <.a1S jJUJI jS’ jLoJMl (j-.-sxj Jp -XpU- -b ,jaI>- 
a^UJI AmSj*sJI (jUSlI <J!A>- a^U -j tljajl j« ~~a jjk; J SJj-iJt o>ULJI 

■ -jNJ1..oT*sU S^al‘.U./»Nl jLfciSlI SJpL~»jj 

0~>- ja t/Jlj tO>L-<UJl ix_xj JlvajMl J Jp-N jjal *1^ 

Jp «cjL~* 1>JJ blUi J-HJj .oULJI ^ jJaIo l-LOa I-Iakj 

AsUajl (_£jjA>-S/I $^Jl 0>*^*iM 0*U>- LObJ • A~J-jL>iJI 0>L1o-aJI 

I g ■ ^ j2j I a* tU ji\ yh J y v^jl ^l>Jl oljb l(jl J ijl™J^AJ A. 1 . A *31 

OjJl oLjujI J oLUJl Jjt oJlS £U*aSM 

cJlS - ( _ J Ul j tAPyLJl oLaLwaJI {jA J &Jl o.VpL~<*j J^aj OilSj .U>- A 
iJ^L-Vl J iSj^ J' OJlS Uj ti-JUJl J v-JaxJL t^Ua: 

juxj ^-li^il **lt*Jlj oil*JI ^ OJ--S a~*S Lgj^j jJl j .a-SL^j^JI 

0 L.U Jp t^^j-SoJl Jp ioULJI oaJ ^ O-b-SlI ^-jSlI J-U 

( _ ? £ i y»Sfl dr 4 '3^V* ULiJil A_xiJI oJLa cJl^j .o 4 r^ 9 J 

. (76) 0i-r i J JI 0 jill oLl- Ji >~u 

obJUJ J A^JUJl Aji J A^jJtJlj ikjiwoijj| oU-UJl CU>«W’1 Uxp 
J lSv<Jl ^yA tAAjixJl J tOo oNLajI ojjj C-iLkjl O^aJI 

JuwkJl JLAxlil ja IpI jl Jij UfiS' oSl tJ~Jl Jp dP*-*J' oLpjUJ 

1JbJb>- IjUxAjI 0^1 .Lg J tJ tolljJjtaJl ijy +AAt J .A Ate vA 1 —aJI^Ij j»-JIa!I _^~P 

oLa jJLaJI l jA L^»Ijl>c»<I Jj asUp^IL iajJax^*JIj a^^I^ i«Jl 

UsLjo LoJ_j tJ uJl>- ^a ^jpIa^JI j*-L*JI a-L*p t JULj .a U . ao . I I oL« JaoJIj 

OL-JI 

^ C>U JjtoJl JjLi at aLaj AjjJ ^yAavi (^Sl Jj 

lib- I^Ju JjLSi gil JaJj . Ja>JI Jp Lg*~i>j j! aJL«j Jj>- 

oUjl jj jjc .j IbiiSJU A>v«ij -Uijj e ’t 5 *^ olajJjtoJJ ^Ul Ji> li^ 3 J 
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ijldjl j JL.LJI Jl>-j .4£ j— i J^LuJl iillajl 

>«-—~>«3 <l)Vli4 (jlda • ^lp Jj-A>JI ,_jip J~£*> 8J.X3 (jjLij 

JjulJi jSj SJjJ^ 43l]» oUsJj ^P ^jLJl ^y^JUJl < _ J plw>-'^l jJci\ JjP 

a~o*a>JI olp lwaJ l ( j» l-L>- L) ja .j ^yl| oJj jj>Jl oULJl <udjJ jjgb jlaJj 

<jtj OI-xLJl oi«J jX^sJl Id* j .4jIjJ| ^3 j*j ^1 OIjAJI ^ 

-Jl J^U*3 v±Uj p-Pjj i*dj J> ( _ J ip Ja3l>jj <L~iL<JI jjyal? 

(j^*i l “~’~ <_3i Ufljl JduJ oloda cJl5 li-^LJI id.> 20 

<-iJlSc]l {J Ao>t^i>j tUj^ ^wsl ^y-JUJi oULJl JjL> jSf t^c^a J5w> 

.aJp jSC*jj 

AllliJl LajLipU CjI j_^laxJl oda ^j/a-dJj ^jjSdj 

c^^Jl ^j .J*aJU (liJjjJlD i*J5 apLm? O-J jl Jkas c^idJl oJLa J^U- 

1-Aa*j 4»*JLp i-iLai 45L-i Id* dsJj .j^JL*Jl J y>- ^LJ( ^y> SJbta jIjlpI ^ j. s>-~ 
j~£ <—i jt>-l i5La (Jljj V lIsLaJ LjlSj -is j jUrll (JL* jl ^■jj .isj -.-j jS- 

.jJUJI J j^- aJuLlJI Jt£i\ oL ^*-jj oljl^Jl j ti Jl JI^Vl J 

JS^pJUJlJ^ JltiJlwl ji\ ij J *.j i>^pj 

ipLwJ viJJ^ .j*Sl ^UjVl o j£j 0^ t* oSUljl^^l 

■■dUS wiLjijj .3jjij olij IJl>- ij^ ol tOlS’^Jl odjj j^Jl 

L~~> tj^/l 4C-JIS o^U-«Jl Nj! Ig» ; - . ,/3~ ^yjl oldUl oi 

,_j^i^S/l jVj-UJ Aj—Jli i^sU^j tjj-j-^UJl ^jjAfcll .Lfelp iUlC-Ml l j^AJJ 

(3^^ t/ 4 ijl^® il^sVlj *Sj[^j£>%}\ ^3 L a ^- alJjtjL<il t_JJ^»Jlj 

>—43jjJ| Ida Jx5j ,4^jl>«xJl 0%>bcJl ^y> |JL>- j^£. 3l ,J>-I {y>j 
jlJdJl oJl5 LJU? y>s^j i^it^jJadUS/l JL_i o1 jJL> ^ aJI>JI lj ^iJl ^ J .. < T 
(-J* ^(*“i t—aisli N ^dJlj) jjjJIj j^fj-iJl tl jJ> ^ a«^Ij (^jdVl 

.olojjjl J AjplwaJl oUw/Jlj tA.» ; .UII 3jlJ^jl JjLio 

44—-X$Jlj iJjjJl ifljLjl 4iajl_pi C~*ip>J 14^JJI oLdljAaj-lJl ^ jjS3\ ^ 

4. /ad . /8> - 4 . — . y -^jlj ijjjJl di^iJl Ida (_J^I «XaIj .JL*j v_axdJ j*J Lgjl 

ol»-L^-^ll ^>i U-pbj J.S\ o'Vl OtiVl eda ^ I ^t-wsl tdUdJ 4 >cm)j .jjj-ill 
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A^oJkJl A^ajl«*»Jl j~S Sa- \ l*JLj t A., * .a . . U 1 jpL«~aAj A yO - J . 1 ) ^/1 j\ A«i>w*Jl 

y ljiS ^ lOiii £»J .iiji-JI L ^f’ ,_f*N 

(jljJLJl oJLa y Laau <jt pij tjJjLs-* J^- tA-^l^Jlj iJjjJl jjjJ aLjI^JI 

oJlaj .jJbJl A_jL lg -*~j i yi\ A. » . ; la ll ijlj^ii 4>c^li *\y oli C->»w9l 

l» jAj ^ JaxiU ^jj^LxaJI ^liJ^U 5 

& -» ..Lll ijl ^S- 

Oyi-yj f-\jAii 1 (J-Ul y* l-X>- «yS iljlpl i3L* y** lOlj^laJI e lfi> J5 

OlajLtaJl ^^Jlp OjJLasxj ‘<_#^ jj cy^ (Jil 

it J>-T jlSv« ^ J-Aiit A... * ... « .a JIjS'-l J_p- |»!>\pNl (J^Loj J^>- 

.<L«Jljdl 5 !jA jyS S>- ^j)! AjUL y> cJ^iy —a ^1 l-l*> (^jl t5Sj r ~« ji Ji jit y 

y >^laJt y <i-»- jl£* ^t y 4jiiJl p^> 

pijj toAjJl>- oljjiaxJl oJUb C~~Jj .Oj£j l« 5slia)lj oUJl ( _ J lp J_^*a>Jl it 

.ci J <^t y JJ y ii>Jb» U-« jjl y\i» tjlp u^l Ifi^J OiJi 
.<-1 jAA J1 j *LlpSli y JS jj-j J^JUj I jjju SjbLJl oljjlaxJl o.ifc J5 
«JjL3i ^ Uj ^oift ^ 4>JUJI J~adl jt^JJ 

AjijJl Js»L«jtj tOja^iUl yf- 5J^»'ill 

i>-L<• ^Ical ^JjUJl |»J ttiAJJJ ±>yC~ij .aJU-IJI I^j^L •wjU^Ji 

jiaJj .5ib>taJl AjijjJl oU-Lfp-^l y* f ^J' 5 Vi a i3j~" 

obrl^-'yi UJli» l^JU jU^NU obi^l ^a 1^ J&i Sii ^ 
iJltJl ^Js- t^jjXSfl jjjjJl ^Jp-j . jA jl50> ^ 

liJJjJ J AjjJu>J1 aJj>wJI oL>-Ux?-Nl '—Jsl>o iiJ Cib jAa Aijft ^S- VSj-Vs»- a5wv il*j 
. <7 ®. ) ( ykl^Jl oijj| ^ - - 2*3 U?-lj IAa .AX*JjP C.~ o .» 

oLVjjl ,j-ij ^^r 3 J —N 01 jJaJl Ca'^J Jj«3 11961 ^U- 

^ 5J Jj}\ ifljJI Oil*i»aV Ai^,!*^ yiii _pjjl £\J • 1 - 3 0_J^- 0-X>wJl 
y» a-^- oUsl^J viX)i ^ o^» ij . L ^jy s I\ tyiz)\ (jjJd\ 

^ p~iy jA L5 C^jAS jS/I ^j)} jlat oijjJlj jj-jjU-Jl l<J t 3 ' ^A»JL 
jblt IjjlaA jjj-Li ^jl t^bJl n b* a Axsji 1 *a»j .(1 — 7) jJSilJl 

"j^ 3 JS^ ■*>• es^i C5^'j feji bj~* J^ 1 ‘V'^^J 3 JJ* 0 **t* lM 
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J-SG IjiU- jjjJl jj11 oAa d*>-ljlj .aJL^JI ^/pj')l I <uS^j^o# 

C® J^Jl® ^Lp JlS’jJ a~»_Lp CjUjIaoJ j^J aJlj oJlJ4^J| iSj^x}\ ^y> 

LfiS’j l>l>- Ajjlii .,/gil <Lj 1.0j £Jl j*Jip JjLo 

jJl j4l ,^5^21 ^y> ClJbe>- 


O jii\ JM>- AsUaJlj oiUl ^jIp 4j j-i-Jl 0 JjfcJuJl £_*jJl :(1 —7) JiwJl 
t5 O^jLww 2^2 (J^V>- ioUiJl pL,^?gli 

(L-U . Jl). 1968 t—aj^p- j-o-aJl jlxo J\ 

(jji^jjJLaJ jjv . t a t u iaLLaJl 

• J_p- AiLWl ^ja JUa; iili* c^jjsljJl c-s_^JI ^ 


247 





L> jAj t jljJJl ^ iiUaJl LaUjt iSUJI aJIS’j 

^ AdUaJl jp i* 4 * oULas-p ^Ajiyj y>j J5U JaiJl y UUi>! 

.(1—7) JjJb>Jl ^ <80) Sjbi~» CjULj A*.ja> J>-jj t«2007 
2007 J jJUJI J olkJl *b^l:(1 -7) JjJu>Jl 


a jS j£J JsljlL aSUoII 


2400 

(JUll 

230 


6650 

1 JjJ j£> 

10500 

oJlSxXoJl oIjN jJI 

25900 

J* 


g j-i-JI ^jUl ^ aSIUI :(2-7) JjJiJI 


j y J»l jlU isUaJl 


200 

iUaJl OLJNI 
•» 

480 

jLJ^I 

1040 

j*jl2iJI j_pt 

3080 

^L^JI oLJ^I 

9200 



(Cook(1971),p. 136) 

J y Earl Cook il £ J j±i a-SJlJI oULJI ^AiJb" i(2-7) ^ 

.(ii £ (JjjL»Jl 13 a ^ 5SUsj1 jI 

.J jAtut JL>- SJJL>.t.a A—C-l'..^ll j_j 9 ^ 13 jSlI JT** t 5 ® 

yJ ol/iljJl jl5L- ^. U a vao j jS ji £+i>\j}\ yj 
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JJi Jil aSUs» 1971 ^UJl y eO>u<Jl oUNjil y (*j Ail i|»UiOU ^yJl 

ly-bil y li-L-i l£y>- l^jl pi-j y>- vjNl Lj 5Jjl5» *y JS3 $ais 

ii j$ s-La y-Sfl jIjlpSII y JUJ^Mj .oijJl vlUi iia islkU yJa-oJl yt^»Jl 

iiUaJl jjJu iJ obyw? ^1 jJJi .iyj • c - c y-3l J^J 

ybJl y ySvU y A~>- J^ 4 , j' J ^i j' oU^>mJI y 

y fj y-SlI £l yS/l ^i aLiVl ^sj t^jji^SlI ayjll Jyx>Jl 

\^Aja (. Jly-Sli y-s-t y 4 ajJ- 0S (*^®4& f^ 4 ^ t£w>ljJl yj .A»UaJl 

.AiLkJl (JL*jCU»iI iiyJ Iloyj 

ywiS N j»l5jSll oJla j| ‘.J>jjj) AjAaa -b>- J^l 4>«yw» ^ISjS/l ad* jl jJ 

y ^liljl ilLja jlS aU t(yPjlyJlj yaLsAl! y*- 4 ^! ila—I jj jUl j»|J>*^>l 
JS JiljSlI ik-l^j ay J£J -Wlj 80 y ay j£J SSUaJl ^U>«i~.l 
c-JLw>^ y y»U^Jl (^^JlJI ^«Ji>fc*Jl y jy J^l -Wlj 2400y«j t _^3j jUl y 
jl y<u iJlAj .ay 3alj 10000 y*j S^juJI CjLNjII jluL lLU^~J U^»j 
. ilia pS-jj -t5j-iJl ^ijUl J*^>- ay 30 yCJ t-flpUaJ -la ay J£J iiUaJl ^U»w«l 
y ^j-lJl alJuJl jSl JyiS jl j«£Jl a* 4 J- 4 ^* 4 lS-^' «UaU ^U>-}/l 

dUa . j^l ay oljUL* 6 y y^t ^1 ybJl y sJMT Wd y ^jl aU^ 
jij N jvywjll JtA>- j-lJl I^JLp J*^ ^yJ' 5S1WI ^Uj-Ij . jyL> 1 J^Uj Ip-UJjI 

. j jAa 30 yJ J^L*j t|»j y tOilj Ijjl 

ejli>wa aSU? oliliJ :(3—7) Jj-i»iJI 


«5/jpiyuyikJi ^ 


0,0002 

fy^Jl 

0,09 

oUUl 

2 


15 
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AjjJLdl 4 jJjJ 4JIj^Jl 4 j 


UjJbxJl UjUJSfl AJi\^\ iji^-lkJl 


UJb^l 4_SUJl 


747 ii»LiJl il 


2120000 ^ Uas iJ il j*** 


< _ s xil J l J L j l -lixxJl £l^Jl C-L aj J-aJI ^ a?- jJtp US 

JjJjjJI J j>-\ JJ olslS 

• <81) ^J^I e.Lft ^ j2l*j j*J t(3—7) 

jSJl Ap\] aX> «l ^ iSUaJl J jo- j. & . zW j/a<i ^UjSfl oJ> ^»JUJ 

®*i* tj «jk ' i lj • (SJ jj »~^I 8 -IpU**j “WjUJI t fr *£>\jpSl AjWvJaJl ^jA 

J 3 frlUoj *u >- 1 j'■ a jJSl ^ISjI t»^U«>J iljUtj Ulj . Uj^5j l^jJLaJ I&jLipL ^15_jS/I 

.4-aIxJ) ) j-J “WiSU <S>l>«jl 4>wj Jaflfl 

{j* jS] oJ^AA ^pUsaII ^jbipU 4 ...>~‘ JL t_j J Jo cJl5 jJ\ 

oU- jJj aJ-u** ji>L« ^ UpU sdJl oU^j^Jl o. jlUbjJij ipljjJl 
Jai-S ».JLyu S>-ji 35 + j 20 — ^ Salp ^jtojl 

Jj *Ul iljul UjU iiU* jlS U .«» t t(sj**^) J15U-L1000 ^y> ole- 
U»ij ljj>^\ ol>-'S~>- ,j^Ul ^LuaJl JJcJl jlaJ j .^UJI jIju Js- 

^Jo-j .lj~S 4^-jJj jJ e^SlI Jljs-Vl ^ 4^_JUJI ^ j~S Jo- J\ 
jtLJl jt aJUJI JL*JI J>\ja J oIpLmsJI y> aJuIS aU lib* i JliJI Js- 

jtJUJl jS- c5 p U « /jI 1 jLlSl oi 4 ^»pI jJl {jaj .f-UJl jj a J£j L» l^yaUj 

tLftjjJj toUlj-sJl 4jlpJJ 4pljjJl jLiSL iijlio jyS Jo- \ijJotA jS 

o ujJJJJ J../s\\j ^<w>Jl 'jA J$\ aZjJoxA C«jl5^ 

^ypUsAll j*~j O^fl j*-J aoaLI^jsJIj oULJI {j^Jaj J--/i\\j 

. aJS j*JUJI J oUa-^wJlj jU«Jl ^p 

(Uil^x>«Jl ^jA l3^ a> (_j® 5L>J1 j y Ll) ^plvaxJl \Z*5 
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ijtSjb jJ y Oli-J ^ o j£\ llPjj Ol A^y J-AO JlJSj 

ti j~~a y (jUai jJb^ (j^Ul 1 **{ "j y^ 

J^- l^flJb' C~*J ,_yLJI eJbljia iSlJLfri jSf -kS5 ( _ r J .5-is^Jl oU-luJl ^ 
ajU->.ll ■ ~. i l^ .oljLJl iplj^J <U>-l>-jJl ApljjJl AJjI frUoj L<ajl CoijLJl Jj-Ai)! 
t^j>«i]l j^La lilJi .SjUJl Jj.. <j all <J5L?“ *uL>«» oLs^lu JjA^-,_$* ^ 1*11 

^Ij tUjbjJ j»J ^1 j oL^pJ liiSLJl oL^pj 

( _ s 1p n-jJbJJ 5LUJI (_$j^-Vl iol-LiJI j*j jr&! ,>• c~Lw>- 

^£1jaJIj ^Ua«JIj colj LJlj tdjluJI Jb jJ jjJ^J j»JJ ■ ( y>\~A* 

5j#JGJ JbjJ OlS 'J .SjUJI J y*jd\ (J^>- 5>-1 jJl ^ylp J^*a>JJ 4 jjU«JI 

;.- jjJl oll> c.'.o.-ai ^jXllj tiJbJl SjJa>Jl <uijiJl 4 U . * .a~L>mJ 1 ol>-tuJl 
jJUJl IJla 'J .J j) 5jl i>-L-Jl gJjJl ol t^yPbk^Ml 

^)1 f.LajJl oLi^i^l i5jIj .(5Jl y~*\ olll y>- JljJ N Ui\/ ^jJl <uLajJJ 

ol^aUbdl Os^b>-l loo tiJLai oV jjj f-Ua3 JjL« O ^ 5j>ta oU-La jjiaj 

l£ji jl li)l JJ jJj .,_/>^p oU»ljijJaJ <^1 ^ 

. (82> ur J_ ? LjJ y '-ijJ? y* Jjl>gJl l**A Ji« jScjI «l5 ohStSsJl ^y> 

iolJjJl ilJ^jl y 55 y*~J> jS- oL^j (l)l^*«Jl y# 

(_Jpl ij}\ cJjLJI jfi> oUjb>Jl ^Uaa ^tw»i <i~*- ol » . 0> «. <J l ^ <w>l>-j ,5pjoJl 

j .cJj (^1 (_j5 Jj jjA Uj» JSI 5jjJj ^U^l (j-'l-JI 

0 * ^ Ja—^ Ijjj 

aalUr.-l ^9 ^dl 5iUaJlj obloJJ ^j^auill bjJb>Jl aJLp Oj5c~a U oVl (_j4>- 

(1) yyt j-J-JI (jA 5JbU 1.>I.ap1 <jt CjIjAJI ^ 4 ^jd l go .o tf A ,_^<l4ll 

Jljj N ^jIp ij*Jl*Jl y (_$*1 ^j 4iO- oMjUmj 

La t ^Ip -_'j ^~ w ll 4 bL^ (^1 C^..^5C^.ll 4l^*ail ^jaLlil ja 6 j **£ il^pl 

.^Ajiaj jlj*i^al aJssIsmAJ ^yy j>^> 1 _jLp 55UaJlj oiLji ^ja 1 _y5Ssj 

1 -■Oi l jUaa»bLl Us>ji^l bLU5 ^*J 4 #_j 5 ‘LJ’l 1 ../?1| oL^.<0^aJl Co?a~s ^ f J-5J 

^1 tjlijl J^jo- t5SCjLloJl 5 Jj_ ; ^JN 1 jJaJl (jp -*■“* 

OlJL>-S/ OjljSJl oJLa Jla jij .ialp y tO jI LjJJ#-L~a x*i*j 
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ul L-U fXjse ll SJlSj ojLil (2008 ^ ajJLi j.y& ,_$* •5-j 

ol£di jaJj *aS (1859 ^»Ip ^ diJ^- (^JJl dUi jjia \jja>- U~~*d 

V UjjA»j _^-il ^1 ^U>*j U-Jj Ijlai dL)i v — <—i J 3j ^Lio 

,_^>-j (dUi i*. i■ jj jlS - t5^3i dUi il)L> (<Jjjill as^I>- 

oljj jisdl j~£j - U-d “CaI jJl AjplwaJl oU l »X>fc»Jl L)15 (jiSl il>- 

(_?UaJl £~alj ^j9jJl 4ol>*J (5~ * ,« Ja H ijljdU a U1 -,A~.» ll 

0^ (j^*d oLjI-~a ij»-j o^l S _ J ^ > - ^j^a-dl {jA Jjv>- tSj^Vl ijSjl) 

Jidl ^ £l jjSfl jj^>-Ij (—'L-a>- ,_j1p ( _ f «Jl<Jl ^^Lo-Vl -lid I 

J& <3j^> Jja- olajix^Jlj aiUaJij (e^LJlj (^-Ul jjJuj 

* ** 

a~pUo»-'l!/l l j~£^jA ^& 0^9 (AjLajJl sJLa {ja f-y>tSj .j»jJl 55 j~~~* 
1^-9 j*^»dl V oU?*Jl ^IjjI «—JLc-l l*o (O-apL^aJ j^J\ lA^Sdl ^ji!l aoJl 

. 5p^~j Ia^I-IpI ,^yAj£j <u>-UjJ jjdjpSl jdJI aJadj< ajdl~a 
5 ~a ^ylc- jS/l ^ix»i ^jic- ioLJl Ljj jiVl {ja SJjI yj> oL5 ^1 dlii (_£il 
| »la*-a 0^9 (dim 4>*0 jj** 4j>-L>- j *JJ*0 j-Sti j j>Oj jdJl (1)1 |*Pj '“■’W*'*”'® 
djjij Aalij e-lp J 4i;A ^jlp ^jUaJl £dJ <l)i ^ jaIj" (1)1 a-lljloJl ejljA«Jl 

SjjjdJb (dUj ((_g5..>«.i ^^JLJI (_gilJl JsLidl Lid 0^5 ‘(_s^ J^ 

^il*Jl ja\ j*jJj ^»Uij ^^Ip ^jjdJl oJu^p! (LpwjlJ v_JIpI ^ .(_d j£S\ Ula ^Ip 
( dUi a J>j l j£l .4_plwsJl oj ji3l Jla A^a\ii-j .5jIaJI ^jA ^jdUdJ c> x~.la)l { _f>-ji j-Jl 

,_j9 J ,4w>jSfl l~>-jJjdl <da^«!jj iljdl IJL>- j~^ll jiJ-Aa ailpl ( J^—Jl jjA ^Svj 

(—alj^ta IJlp Id (A»pUl a ..pl a^jdod eila s_a|I 75 dUi ^ ■ ^>*' (jjAl 

la (J_j>- (jd {jA («• jdl JaLwj . <84 > CjLJ|j jljOxJlj (jld>l 5>vi 5J j$>ia 
- jJ I^L? ajlil jjjJj ailpj ^Uii jlSdl OjjuJaI«~j (_9Jl jlS - lij 
J j>- e-yjj I JaL«i (il.d»Jb*X«- ^^Jl ^l^Jl La (dUi 
i jJ>ja> Ji Id^l jy* (J^d>) c_ij-w» Ll>- cJl5 lij La 

• |v^ <W»L»Jl jJ^>- dj jP 

jdldl al )?-l '—id>^-= aLdp l-U (^ j d. a Jl 0 jjj\ oU.~ a . i jlj olw^la ^ 

‘.-''^1 (J^^d a^ /d L)l lj)J^ ^ ' S' (4 jjj)J| (OLJddl idld^Ol 
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jJJS JLauj IAjj yJl ^LliiJl C-^-Pjlj . LgJp J J./T> J| AjUaJl j^La* ( j- a 

^jXJl AiLkJl j^i ^aj .y>- ^ylp lylS^ j»-gji AillaJl y> A~»-La j£S I IpIjjI 

lO jS>u* a ^ Jw? i!LwO>- ^LSj y» ylj j Ua . t iNl Aia-al ji \j>jjj>u ySLoJ 

yyy- vL>jU>- ,_,)! *yu /»jJljjJl Jj»Jj -y^' J* pybyi' jr 4 cSy*-^ 

* . - 
yp 4j>ubJl iiliaJij . yjj^Jl Ujl j^- ^Ulj iyjj A.«.»~».«*Jl blP^A>*>» 

JS\ Ijjt ^*P J aJ~w» iJLas- y t^pSUJl ^jlp |^J j-UjJl ^-U Jj| 

^ (Ji 5 ^y* 4 (J'j Js 2 ^ jrTJyW') f ytyji-^b jrrJJ^' a 4 

C~>*j (_JjjJl ^LoJLj'yl £0 ^.S^l il^JLoJl j^S iyAl_pi CJ_pl yj .y-j^Jl «A*J 

iJlajdl a jp Jp (_5(1)1 LglSLaJ i j~Sj\jA Jj>- (jjaLl ijL£ aISLIa y e^Jaj-Jl 
yw^JH^oJlj «-LJL*Jl 1)1 j} .AdUzll ya t La ^yLp - / 4 "*~'* ’ 4 3l (J j) «i P >*JLj Lal^ 
AdUaJl ya ~ a jy^ 4~»S .iiLlA (1) j& JLS t^lsO jJJS J-k-aI {3j& ( _ y lp jjiaJl IjpUaX-ol 
y SjyOaJl AiOaJl ya Ij-j? lay- jLj tkiUi £« jJl y>-j .J J t : ~<Jl y i»-llA 
. jjaju ( J^JLi LfraUiwJ J*j 4 t5j.J3 ^LaJuNL; A»a?L>-J ‘c£jy33 jUa-ioNl 
y (_£ j~>*}\ la-*» jU JLi*j J^J AP jj 4j jJlJl OLa^I>mJI O^i U)j 

JJLp 1 aal./4l t jJJJU .^jJLJl JaLljJU A>wj j>*1 AP jj J-g-Jj aJL»>sA 

Lolo tjj ya aJI C-JLpj L«^» JLxjI j Ji-Jl aU.^I ji Al«Aa<«Jl £\j>j\ l.....~ > j?*-** 3 

J-4-UJ APx-Xj Lai t0j~5 |>L~>-1 LgjjJ viUj A-pL>- ^ljj*yi I^ia^a jjPjj 

j^l A^.Li ^y*-jJjj-Jl JjJ t^Ubj .eiL^llj ^jlaJl ^j aaJpli As»-I; jl LaJarJ 

. <85) SL*JI ^l^^31 jU^^l ^iUl ^ j\ ^UJI *J>\jA>\ 
^yJLp ^^sLdl ja ^yLJl j jkJl }jZj L» (1)1 jXj i^yr j ^iadl ^y*^: La 
SiLJl ^1 JLawal ^y3 (3jl ji Caj jlaj (.^yPUl^-lj ^yLj ^y—-3j . iiUaJ!j oLJl 

oJLa (.Oljl^Jl jLiljl ^A tlUS jt-P’JJ . j J . /tt' L ly O aJ ■lljjJl (jl AAj 5>«J AaUaJl J 

.al(3jl_y33 ajp 

yJLjl ^IJl>*)Lal asAjS ^yj aJU^>mJI ajlj_pl J j>- olyJPj A»w» oLjI (.ywaJl ya 
o!5 j>*a j talj^jJl y^l(3~* iAijJpJl A j‘« Az S l 4iiajfla lil .AjUaJlj oUll 

jU LoJU? j^S\ ealpJ y»j iMjl* i)j£j -la toLw<l?xJlj yiyJl c->l Sj>*aj t jli^Jl 
Jais>- ^yi jyLJl yi*^ 3-^; ‘lJ^>- Ala jl .i.-ibj 5ya L^ip jl ^^yiaJl y» 
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jt Jb«*j Jkij . < _£j| ^UiaMI l-Uu SSlkllj oaUl 

.oJbl^a o*Ia£ 4*L«ju 

C5® k — , -^>*i .a5j«w» jjP Oaji ^ O^M ^p-AJ Lj! t£W>ljJl ^ 

I j-ft 4 j <W»l>*JI 4jpL»I>-*b/lj 4JUj| k_j_jyli JL>-Ij i jka £jj jJL>- <jl 

(JUaj frUJ AiUaJlj oLftJl 22 y ~~A jS" oLi j» LaJ^i JLaJI JL>tJl 

L» (J^^“ 0^3a-l^*Ij ^UJl ^j^a j«£SJ| oi tj»J ^jA 1<JLa>AJI jJj . JLioJl 

oLJ^I ^ J53 lK Jl ^J2 <^jju>w^ 
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(JjUdJXLLoJl 

* J-V^- u* SiUJl J *&• AiUaJl oUsJlJ A. ? wj < -j! JjUill jUJjlj Oi j3 

- i - 

Ijl^a Ajt ^<JjamaJI ^ <l)j& Jjis <J5^* aIjm _>U*U,^" 

L» J j>- oIa.L it J . r a .:...~J l (. 5 ® j^l 0 

^^JUi <1)1 ijl SJb- J\ sJLe>£j^Ul JJ 4<iUi £»j .ijliJl #Aa ti»-b»«j Ji 

^ (Jj>- 4^lp 

t 4 ~oJlP A--»jiaj ^ ■*"••-» H (J^>- kljLb AjiT bjJ (.!■ ... ^1 kfrJj (JjS ££^U 

i Jl t<Uwii OJ_^Jl .llaLal Ltp <Jj® ( Jj»w«»«JI £jA 

^LkJl Sla^l j) y> LUiijt (jSf t ( J-iXwJl _p«j Sjj“HP"J* 

JS tj-dl ULft Jia ^ iUiP-'yi AJlSlaJ fOP kkiLUJ .XfiyA 

. J_JLl™*JI Lw I^j y& 

J—iUwdl ^P A^klp o JJ~& Jusdii <1)^® t*—<l>Li Oj$ |*ip Jl jJLp oSlj 

JjLlJl CjIjL>- ULa»jj I JAj •iijJLa oIajjjU^m d)j^j l^Latj L^m 

SJUliJl oU^LtaJl j_jSu kkiUi Jjui! L»xpj .kl»jJ>JI ,_jA LgJM>- 

L*j Ja.T^a |jbt gJJiXwJl |»J ^ .2ajj j~P j-P <_y*^ia-ll ^jP 

j^l £*ryA\ fjJl i/^' oIp<1 )^ kiU.il tJJ O’* '“■'***“ 
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jl Lb lil £-L>*xU aJ jk> Luj Ji tjUuJi ,_jip . J-S;_Jl yC~J jl 

. Ijp j 

Jl~A 0 »~. J Ati jLlpI ^4 m^/3i (jl t^J. yO -» J I 0 >La^jjL_~- £~A) LoJ—> 

(j-iwj .j-axJI ^jA aja1i?ia £-1jjl .illjil (_«>*j t^JI^Jl ^9 .^JaIS-IL o oLp^J 
oIpUjI . aJ oljjjJL iwJUJl A.k..J^ LgjV iLjyjj <L jj$ ax-Js IgJ ol^JcJl 
ijl j*p j) ^jjjJl j~*JJ A-—U1 aJJu! j>jii cJ j^oaJI ^-*J asL^NIj CjJJJIj jLgJl 
^£-1^1 JLa ttHJi AiLp^lL .(UaliI tl$—Ji oljjJtJl ^J> _^*JI { y*** LJb JLa 
b— a»I jztfij aa^sJI ^y> Oj^a Ji tJLuJl J--«» ^jAp o j^/l j~aJI 

. ^yL^Nl -LoLlJl A>obJl ^tjjl Ol <£j ji^-SlI J jp ^JL! joLill ._jl^U-*)\J 

>l^L1a>aII o J^J t ^-a j j l w» d ^ImjI ■ i- j J 3 ( a ~ JlJ 1. j . ^.. li aj,^ ^^-L*aI t ^Lpj 

— J AAyOj (j^*i olpjlil (_ A .../}.' tASjjjtaJl olp^Jl ^Jl AsL-a>^||L> 

^J. O . ' . O a. J I jj jlall ijlijl { J~-«' j_y^P tJjQ .,(?*_! IJlAj .GaSj^AA oV _^>tA# 

Jjl~Jlj |»l j l a ., /? lj * —aJ-c- ^ajj (aJI? jj oljl>tA>lj Jj'iljj toJj-X p- AjJLaa 

jl la . l i ^J.»I ?r . J l J^L « . - -«Vl LapIj • '—Jji li jjjjj~* jbxAil Lajj jl 

LajLxpL ol j j ) a~\ \ oJa >_«-/?j ^Svaj .iwAjJUflill IJLa Li^A aSU? ojLxpIi 

La jlSJ ^ s ol j-ib ^ jJI a j. it ./all OlJL>-Sh t . J Ji ti~>- iaJs>- oLUp 

,_^A OjAJ 'i/ fclUi |»pjj ^OJ^lj (jl JJ^S/I 0 -La (jl l_jyo 

.LjJl j2c (jLo jl o JL?- (_$l ^^jip OjJL>- lij tO J O >_jLSj 

(_^^ L^4 (_jJl Olj^-Sll ®aJ^^>mJI oM (, tf.*■ .it"? 1 JIxa tl^j>-l 
* ^ 

Oj£j JS CiiDi .UUJ A*4jla jjP ^ tj ^^Jlj tLoUJ N JLO-Nl 

'illtA A_PL^aJl oj^ill ^Juiij . J_AXwJl ^ U (jl^A j~£ j~)\j vi/lJLs—^lI oJ(J 

Oj15 ji t^LJl ^jA ili illXA oJlS" ;j-Lp ^LJl J Ja Jl J'jL>- ■ jjJalll Ijla 
oJpl~y«j obcO>^JI Ji 10 Ii^LwJl ^a olio 1 Jjb- AjLi .~jI ~~ toJ ^>-ja 
,_^Lp J_^-/i>JJ li^l? j-l-Jl Js ,(^jjj*?-Sll J_jS_Jb J-a-^a (_y^l o'il'ill 

(UUj aJj^>«a olj^iaxl! oJLa 0*i/j .jNl IaLoJ LjjJ A9 j^a-JI j^p AiUaJl 
^ J-Aj LaJXP L^jjJ>- JUo-l jj£jd\ <w-?«J ^^1 oJl oLa jJjL U- A ^j3 L^JUa.-^>i 

• J—■ A—l yj I ^*^P Lj I % —-J 
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oljjJ J-jjl. aJl obbjjjlUx) #L»fc) (_5j-i-Jl JaaJI ij v _~—1 ji 4tJjJi Jl I—sU<aj 

J^»u jJLjl Jja 4 JlJUJl ( J-w' .<*3 jlaJl 4jx-^Jl «lS toj^L» 

oLy..j J~^i (1)JJ^S3| JL S'! £3^loJl oty.—a ^a -b*ij ^Uii 

Lj5^Jl c-lgxil SJjJjjtJI iiUaJl ^jA la ^JLJl ^.L.......* ( Ja ?OjI 

klJLJl ot Ls<ijl ( j^oj . e«AA JJLoj ^Jjjl twajwajl ^jA 

Igj jjp ^^. k i -li Ls^jIj J3 4j jjp 

. Aj^JL jl J^aX—qj J^ - ’ - t J' ./la ^yJl <_9Luaj S 

4_Jlp yjl .aJl?-l J A---L-I aIiAj jjZ oIa^jjU^x) JS^ ^ 

(_^l JL Iwjj .Lgjal^o (jjiJl Ojja^a JJtL^aJl \ _jl js*j 0 

^jjJl t £ ^>»IJI j»L^j 4i*xp 

^y> ^y Ijla oSl tlJLP ^~ikJl aJp (1)Loj ji |» jjX w 

.^J.4.*...oJl kLijJ l^A^aj klajxJJ aA- aaI aJ 0j£a <jl oLojJ^aJl 

^jkLa ilULja JljJ N ;A_J>l»Jl j^L*Jl J^3“ y%\ ( j —aki lj jLJjll £t~3>l l»JL> 

^JJI (^JlxJl AlftlAJl>vJi Jifl (j5jA jjP l ^ la A an—A oL>Jl bjyS 

. 4a1z»^a £■! ^jl ^a a j~S ol yy ^lil jj*i 
0^ j*P_jJI i_S^ Oyy*0 1. /a Z?-1 J^P 4(^ ^ »> J ' ^ajl~Jl 4^JiT (*^ (J^>" 

ji«..,.»i IgJ iSjLijJl ^ Oy&jt j»-$jlj iJ-tfUwaJl (J j>- OjlaiaJ U<?1>- ^A>-Jjo 
d)U jJl ^ (.y^^ I jJl£ (Ji* j aUx-kj Ijl^-a»j jA^Jl 4jj^Vl ( j Jwa . ^ ij 
oL ji~*A ^ylp cjI*^i>x-»JI ^-iS3l ^ iULfca «-lk~-j ilL» jl5j 
i_«jLkjJl oL ~AjA iillfc tA.olt./»ll oU^>mJ| .(JUJI JS" J^>- AdJb>&a 

ji Oj^pjj 0j~A»Ua£*-l ilLft |*JlxJi JJp- OlAAl>ba 4jSlI 

iS'jLLjl ^J^-A J 4A9^\s^ jl |tJLxJl A./J.<3 jw» vj^Uta 

{ jA*a j^yAJ iUjIj ijl Jj oNl ijoj Lpi 

iL^k olpjJI Oj .j~S^i\ j^jUl A..,.-..j ^JI (_j_ujl iL^k olpjJl 

^-ura 4 JU 0 V 1 J. JImmA Jl jl UjLipI £-*a> i_j j*aj 4 ! j «9 y UJp ^1 (_$-L«Jl 

.aL1^0jS3I 
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OjSJJ JLUuil 

LJU ! o4 -m^^JI jL^-pSlI^ 1^15 

a$>- j Greg Laughlin yJ £>y>-j Fred Adams y>i\ Jjji oLSuyS/l tljjAJI 

O yj> djZl\ ol ytlijlil ^jip Io^JlL>*j .0^1 ( J-j&U~o J<—slj ^j-i 1^3 jiaj 
•# 

1 _ r aiiJ j j £Jl <_j 1»J lilS" aIS - iiLft Lo lidiiJl AilkU 4 >vj iJudl yO ~j 

oL-w^jjJI 0 j £j ^ lJc>- .LaJI (_j-uJl ( _ j 1p Ait Lj> jj>\ idli SiL^l 

£l jit ( JA>co 1 $jS 3 co yc, —«coljjolijyy-Jlj co lijij^J I caJj^I 

ait 

0_yS3l 0^j 

cl$AU> J-oljcJJ aLU oyjy^il ^lijSfi «1* .AjLiOo e_lu9yi Ijjf- oJ~S" ^LSjI ^yjj 

Xl^jl ^-Ap X jbbi 0 - CAOl X 10 OjUpll ^y y^Jl -OLaJI ,- AO ^jJjyl^ yOl ^*X3 
!ap y«Sl ^twaj ilJlf-SlI o! Lo yAj ijyit yuLio IJLaj .jJL>v*J| ^yySlI 

^yySJl jlamJI OlS' Lo . yjLJl jla*JI yo oly» 10 Jytl lij £j y>-N -Lp 
c-jy-j .Cm 100 gJjtdllj ^yllil ,yj£Jl Jul n .il 0^3 4 Lflt ol lyO 10 JOj . J'jS't 

(jJJl ^y_jS3l jlLJI y& IjUj .Alois’ So jLLo 100 ^JLp ^jUJI <y^SUl JuLaJI 

.^yj^JI jylall ^yo AO jLLo 13,7 y»%j Jaj cll)l>- 4-j yOO 

J^dojln AJlP 1 yiltl L yA_$ tyilll jAjdl y3 t)S/l y!LA» y»ij iy-l#ylj y»iSl li-J 
LaJuP CyjySJl yip ^1 jJI JuLaJI yi>- AOjil 0 yjjjl oJl& y jJ O yu> . d^yKlJl) Jil>Jl 
illlA <l)Sij .ol y ywoJl jjJL^Jl c_il^JJu'y 4?vj |»y>vJl jjjjSu c_aiyu 

U^«uo JUxJl lJU ol ^jJhj IJLA 0^9 lAjtllj (^jJl Jjbdl ^jj ^jS^Si Aj^l>- 

ojj^oj JaJUay>-j t)l ,_jA AyO>- l>wj ^yij ciJJi 5 ^^iil«1* jJJ*- iaju 

Jla*JI JJb cclJJS t _ ^ JLc■ #jJi (^Sj (£"—'Ll OjS ^ ajLJI 

0^1 ■ ol ji lx>— o -l 0 CAl—o ol jLLo S yij Juu ^y L L> jAj i^OSu j-lp ^1 yJl 

‘ o^i - Ji^ «-49 j 5 uij-uJ J5 

JjUj c_iJ— co^l jjA AO oljUw 5j 2 Lojj . a.. _ o-ljl Ixp yw>vo ^y j-S^l 

.(jOj'yi il>Ol ^yJl Jy Lo yftj clJuojjJul 5 jSya cL^tle_J^il luy> 

AaJu e-Sywoy C®jJJt»ll jtXit’V IjLj uJyui c^lp ^H-JI^Jl ^yySlj 1 JLAaJI Jaj 
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jlaaJI jlLJId jj-^UJl ^^£11 Ji*Jl ^ *jj^Sn *—~2i3l 

tUojJI oljlill olfe <J^>- <u^5 t^U^Hfl olft j *.U USj • i j^'^Jj J>-ljj ^SUJI ^j^JI 

lift J .SsUaJl {jA WU- 0 j£~a oj£l\ 0 V t^Ls A aJ JSU Jil j-SNl JicJl JJ4& ^r^i 

O j£j tO_^SU I . la....* <uU. « j JjJLp jw (jjSuS jt <^*d 

UL>- 0(1)_j^Jl oSf tUAJi J-kj 2 4ij*j US' jUcJI ^Jl ojjliil 
eiUJl J&J i»— ilS/l UuJl j>uj .U^l^L-iiSUaJl 

vOjU jjj jJl tiJjVl oL_>Jl ^J^uJl jJJUcU 4>wJ ^yiUJ Jjrf oj£ll ^ 

*y ^o aJuisc j j^ji jjSU t_j uUi -i*jj .oUjj^J)iij oUjjjj-Jij 

.0^SUl JUbu AjLgj viJLb ^JUj < _ 3 .f£j p ** *a AiU? i£j*a 

iL»- jA 0j£)l ^ JlLoJI jZ .aj J^jU~<JI jjjU « JI lift of ji 

|Jb>- J^oi cJ j -bu AiUaJlj SaUJl tjb t Jj^l? jl—»J (U> l$^i to_^lp to^SU 

j(Sl ^jlLJLj) SjUU ^LjJ 1 JJUzIl ^ ^ U~j tj~S3l jUfcaJVl ^ 
<b^S tljb>- oj-iS SjSl jJLp oljjjb \?*~j jAl_^l IjJiJ 0^ j*Pjj -(Uj^l jt 

t^>^>slSlj td|vJ U-JJ . 5Jlp 4 -Up ( jA Usui HjrM 

j+a>- j»j tUstfUJl U* jLJu 13,7 Jl J^>- yw»Sll ajjU~JI f I^Vlj t-«5I^JIj 

. 4y*«.JaJl ^jJLHj oJlU a^jJpu Ol* jjSl Jaaj j>%j iUlpI jL~a ^ SiUallj e^UJl 

LftJLOAJ JlAOo tDJlj tAiUaJl {jA tw-?lj^Jlj ^>j>bJl cj yM t^jjI JJjAJ 

t^tU»ljJl 0^ I^J ^ji«Jl {j* lJ>- ^Jjjlill (_jX<Jl ^s> Lwj 

I4«i jjJUw (^Ul t—>LiJl t)j^JI ^ ia2i -b»-jj AlUaJlj oiUJl 'jA ^1531 ilJA^II 
cS^3^ tA« l l ^J»j| 4*>Uw 

• JIamiII £jA ^1jjS/I #lft ,^1 lil»- 




tu4 


0ij?«A ^0 Jj>- jZj jt tt olj JJjij^t jUajL) U—UJl j»J 4jl 

> ,»J| U>ti J^Ijj US I^Ltfu w O U jJ tliLfl 

^JuJ ^p.«uj| jUJ Oj»a t Ajbo jJl Ojldjl olft .41 mi ol jUJLo 5 <W-J^5l3lj ^ft 

^o U» oljLU 3 J>*j Juy jSlI ti~»u tjj~~4 jjP ^jlaw 

,jp cUijj Ji3 US’^S" | _ # 1 p sLxJl o jSU- t^ojJl tiUi JJ cJj Jajj .O'VI 
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**_5 4 LajaP o aAp-. Jjl j ^JI ^y W .<>..tJl a><_Xj 

L^c-L*JiJ'_ jJL> Ji l o ....j t^jUajJ jIjuJI ^31 ■ a< ji Jb>- ^y]l ^j»<>>Jl ^9 ^cjizS 

vAJL)^ ( ji J»lSOL ( _ r SLJJ Jjli jjr ^..,i*>j jlj LlS ”jS jl ^la.,.- jujlAJI 

LbSl^S^ (J^>- jjJu jLa^Sfl j_yLp ^jS sL><Jl y ^~~j Jl 9 lO-JjjJl 

I*Aa^ 4ai^ jLJLj 2 L^J Jl9 JL9 ^Ip sLjtJI C)3 IAa 

.(j^flj SL>Jl ^1 jjSl (_SjUtij'ifl 4l~vtftill 0 jZai\ ^JA Ca\ jA £jlj 

l>Jl ^y» Ay~» JL.il aSUxII y>z ~.J cJ yA 4^^3^Jl <2JL1A (J^L>- 


_-,iv-i l»3 ^ - ** 

i-Jj^^4jL*jJ^ J AX>-_jl9Lj 1 _ s J} t 5JjJviUJbj4 L ^9LJl ( _j9 ( j^jS(l { Ja : -li ( j^ijjJI aSUaJI 
4I4L4P 4_a9ji J9 jjjJLxJl oilpl ^UaJ ^ aJojIjJI 0^9 j*-f* j»l IJLa 0^1 J .^L ay-al l 

V v_jl ^p aJ o j£jj ojjJiiJ (J^LS ^«p _b>- j^I^J l ^ oL>Ji ^jtJl |olxJl Iju jij 

.^tiLiyaJl Ol»/23^j Sw3 ( 1 ^mm) L^lia) ^u > «1 ^ ) ^JuJl 

w>ly..J 1 ^d5\JJ 0j9jj oli ^ idUaJl^ oLJ) ^jA O^ij 

^x>- S j£i\ IJla ^JLp (3 jJL* J...a.t.».,.. 4 L^J sL^Jl oi ^jA jXj tiolill 

U^laj ISJ dUS p-pjj ,U~dj jil jJl cJjJl ^ 4-^J iJLJ)fl ol p-Pj 

4 ft »/2 ) ^ ^^i-P 4JlS^J jj Iajj ^ip ^4^ 

4**SltJ o\ ^*9 idiJi ^jA Jit L>J J tC-»l^-Jl ^>-1 

4j>wsXj d^^x>cj U3^ (J 1 ^ 4 jp~* d^l^L mJI 

^W2^j d3 cAXmJLa U5j .dJJ^ ^jA OwLo ^Ao ot 40 Jb^Ai! L:l jJLoJ 

LoIj ji 44IUS .AocJaJl ijl^*J| ^I.H->«.7.»^I ^9 ^J./»9l l _f^> (_^} (JjxP_pl l«3-A 

oi Ojo 4 ^^! a>-j ^jlp ^ 4jJ...1.J 1 ^JsCi-£~* Ujj JjJst A«boj «JU ijlj {y> j^>Vl 
L f^- ^la»~~i V Ji Lg-A«. 4oJbJb>Jl oL>Jl ^1 jjl ^ja aJ j ft-*- V L» ^^JLJl j jLjt' l j>^b 

.4 +& j£l*A ^y^2>xj *)! (_£^>-1 4_i^» L^J^j c4JL>cj 

I . 

o^fl 4Lip jj oLptJ jJuJI ( j^> Jbj^j o j ^LJl 4 _JLpI jl ^>1 

jyt3 a 01 «_j>-LioJl ( jA j j£j IA4J A^y^A jJwaaJI A^i> 

-IaJj .-b-b»o IAa SJUaJlj sbtftjl 1 Jj£j ut ( J5 wj UaJ jA jJLo 

j»-Pjj .^j-IaJI jji!l Olby J^>- sJLa jjaJ) A^p-j ^^ip ^ JlS"! 
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. b Jj Jb-j Jly j»J jj A>«bljJI ^J*bij C-ulS" tA-JliJ! i jjtxjl ( J bUS 

obljOj ^bxA'b/l J i*joL j u_jIx^JI ULgJ OjJl?- tJa>Jl 

Jl ^LaJj^U A>*b jVl J s- by>- bjO>- IJla jl jiSl yil ^jaj . aS Hail 
Jp by s ^i2 J bl ^luJl illj^l Jl aSU> 1 i2008 J iSlkJl y* J 
4-»tfl>- aJLaa ^biA*i/l IJLa Jb AJbuSlI ^ ,/*~"j .jjj>*iU aJuLaJI aSQaJI 

^liSOlj t2009 ^ij J LaJJ j»j tSjjJJ aSUsB s Jly.Jljyiti» J 
tDavid Mackay Jbb ^jJbONl JUJU <bju>dJ aJLUJI aSLUI» ^51 Jl 
J_y aJUI oL>- 1ysVl ( y» j£Jl O^i tbUjJ Asxjij .2008 J JlaJl ^»^L£Jl oji 

. i*iLi ol» J*a ^J-IaJI ll J ^w2j as aj jlJI J-ai— ■» 

oL*«j J L^ipLvs c—«j ,_J1 iSUaJl J y- ol j11 Jl ajIjJI J 3 yj Lpo 

J " " 

jy (J^ S^ib* A>*«Ii ®j-A JiJl oly-j 0*b- .obubiil AjIJbj ^JL»J| OyJl 
1_AyJl Jl3j 0*L>- jJIj iaSLIs Aa jl 8 JjU aJLc- Jjal l»j J’j'bh (Jlbl Jl^2L« 

J (jjjlSj OlJiJl >-Jy- *^A{ Ja'd lsS/l (Jb«i oljJJ iajilll ( y> ^JSvj L» Jbjl 
J^Jl lo> tAjj-oJl i yill «JLa J^L>-j .JsJa^/ oIjOJI oJLa j*jo i_~~> a 1973 ^«Lp 

aSLIoJI ( y> IO>- bjOjxtA UjJxa Ixj j~* Oj£X^~*j Ijjl? JLJl 01 0 JjOj ydxJl 4 y 

tJlbJl Jw Jp c 1971 ^»Lp J / 3 *AyJyJl obj^Jl J CjtA a 11 

aJL*JI s^JlJI jj iM. King Hubbert c-»yy6 y^l aSUaJI 

Jj 1*5^ t_j49y«JI tjailll JbjtA J 

>*jjl (jjjtjuca Ijt-tiull (JaaIIj *(j^l U J " 1 .'*J OjaII I.w»^r»ll (^a» 

«~Aj »~»■» JbS Ly£jJj A^A>1I (j* ASUaJI O^Lgjjul Cub) 

J® 5Ji jit l$J[ jkJI jit 4jl (j i ll SjiLJI 4i5jb ^ iqj 

iliijb 4lu> ui^ll 10 jjkxa Jo JiAfli v. tflj^aJi 4 jJj jLuj -j «M 


((JuLaaJI Ij-£> Jlo | jJtj .dlli JJO »— S ^i^l^JI Ofljll JiA CiAjJI IjA ■ 

J * > »»j ^ |JLxJI J^ULLui^ 4loi£JI SjjjJI 4 jjj ^1S ws^-aju 

OjlfiJI 4j1 <L0 jjJu ^Ja) 6JJjJI 4Jf i pJaJI i^lxu 1 300 

4jLoJI 10 4jUJI 10 Jjl oIjjImIj JjJjJI ^Ijkliul |Ui 

.a<lxu 300 JaAi ^Kxj La 
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%»-j Howard T. Odum j»b j\ .o ijljU JLJl £La> ia—^ fLJl J 

Jla>cJI jJJ AsUa)l <L«J J y>- o 

AijLui SjjflUJI <Utball AjiaJI ^Ai3 jLuu^l ,j] (j ji l ryi (jxljJI ul t'» 

i£LL oLilcl y' % 3^ ( v ^“ J£ 4 QjQ^ *^3'^ ^ 4jj1^o$ 

JjLuj Lf Jb SjL^-aJlj <-ftjLx-oJij .l|lll3l iLajji jl *LiAic. *4^li 

^jfc d-Ukfll -S. i\H J j^LsoJl 4dU * UJ J (4A,lla LoAaC <LdUoJI oliUJ JUaLo^I 

-^2nlkll 1) «—i jIaaII 

^J>\j Jp J j^a >Jl JLaa pSj J jydl oli-*-—* AjIx 

Jb jj bit LAjI Ai Ajj J^-Vl aSUaII ^ j/ia'J l jL 

jl5 t(_£ j>-\ ojLjo .AjjJlxJI A3j<—a jS> jS\ CjLxA lw <_$j3“l SjiU Jj 

i_j ji -jJLdl ajUaJI j SjUJI J£j b bjJ jl£ bj U J_p- jj^-t Jlj~Jl 

.A>jUl LjJjXJVI J (JJ-> <1)1 Oji ,j a aA 
t t _ s *Jlp ^Liu JIp <-A3^-Jl UigJ < 3 * cJb 149 ^pl 5--lji Jjl 

JjjL J j>■ bjj jl L«J j»jA j Jp’ 1972 ^Ip La j—» 

in-Js i *J L LS ^ Jt>- ^y^at Jl IJ 3 * c£dJl ‘-^’b^Jl Id* *W-j ■ 8 t5Lr~?^ (_r**^*Jl 
a!#--Ij 3 AjjxJJ jAL»U JLf*A» ^ IajIjAtJ ^ iblA A~-ljdJ A^-xi t^UJl ^UJl 
U-ri^ J^y»^l jtJaJl «jbJ JIp j^Aili AjUjJI ^ U A«*lj3 {jij^ 

^ jl 4 ^,UJI ^SUJ JJl j\ JL>-t Aiji ^>ji JL5 Jj .Dennis Meadows jjJu* 

.11^. Lx I Ijji bj jXjNI j AjUailj o^LJl c-..*.l' A-~>- b jla’ . o 1 ? jjA jS/l tJjSll 
i(AaUaJI I4-3 L»j) 3 _>lj^Jlj tilJOcJl !A~_Jj olA— a>- ^a jj^i 

Cj\J2 *!*Jl ojlA oJaJjlj . AajJLJ lj 3y J5J ^Iwall ‘■S^ fUkJI ^>\j 

jfi> t^jL^JI jx>Jl aJlP jJJst U ^y>- jbJ . aJ yJV> jl oljji jSju jl5 Uj 

^IxjVlj ^LtkJl {y> 2020 _p«j ^ i y^H d® tAxk4<(Jl 3 jlj^Jl ^ya»Li» Lb Ajt 

jxijJlj A.n..tall ijlj^JI olj b xxN 4 Aw> jLaslbj |*J 4^1 t _y^' L , A J ' l 

J~ad d3_j .<i»jidl jj Jl JLJL ^LuaJl ^Lj^I J ^LtotiNl (. 553 ^ d5j 
jil (jj» (j/JA’.l AjjtxXj jl$b j»J 2070 j><u o_Jji Jl ty^JbJl ^yil^-Jl 3l^*Jl 

. l6) ij\yJ\ 
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.Sj-a'ifl SjLjJI i >jJL*l <ui 015 j*a& J s^L* L) a aJL» ^Jl »JLft Jh j*-J 

J Jl£»Jl jlJxdl jljjl ( Jia oL^IjisNl y» bJip dJUi Jlxj ojis-Ul j»Jb 

JS J ,(^w>UJl Jp ljj>-l dUi -X*j j»j iS^jJisht^ M ijl y i jl c 1975 j»Ip 

j*- 1L*JI Aayt&bi ^9 Ojl^J •>—jjP Ij£>w (aJU- 

iZj[~+0yl I_J £^jLcJ| ^a 9-Lp Jl |» Ooi .i_JU>Jl ^^9 aJL*> Lo ^j)I l ji^pyj 
olS - .^Iji~~»JI j*JL*Jl y> Jp^ <Jj-a>JI <JjL>«j oi UjlpLj jJ aJ^*JI 

jJLJl ul a 5J»J |J>- I_pl5 ; ’j J l-L>- y^ajy*- 0_£>-lJl 

a~JI^>- j~^Jl c>t a< L a > - *iUi J L*j lJLa*J j£Sl OIS^ JLiipdl 

.(•ISjVb LglP ^s>- jl Ai Jb Lg—Li N JL3 

£y—I L> -b-X>- JU^4 J iiL^^fl kl»U^Sll ^ ij^S i~<tS a y*Jl ijJb-B <_jU£ jjf- 
j*-*Vl jj jit olj tj ^aJD a>-L>- ,i5b_A c. — ~«l baysj. a aJ^j c->L-»Ij 9® |***L> lij yu> L» 

A-^JlxJl A.. /?j AaJl A Cjl*J>j (_^JlJ| t( 1987) jXJL«Jl I'.I.-Ai a 1* IJU>- kijiyc<dl aJL> waJI 

(_j , A—~aJI jJjiJl J Jal^uJl ^^i-Jl ^jpjl l-i$J Oj-iLa A>c-1> jl? ty*Jlj At.JJ 

A..a.‘~. 1 |B LJL»- i— aj^*jJI o|* {£ «i!l AwJ^iaJl IjtjJ cJLi^\jJLily 

JjbJl OjJ j*a»L>«JI ol>-l>- ^«tjl y*jJl® ajLxpL AajJlflJ j*J 

yOAJ ,jA»Ip <Jbyd\ IjLftj .®A^»UJl J!^jl>-1>- A-Jb Jp J.J&^.«JI JL>-I SjJli ys- 


JU A^-lls»I»o L» t j~2jl {y> A>-jJb OjXJ (ji Al^LiJ J^l *if Ail <KaJl>- bi jS' Ijl ca JJI 
J^ll ^ jly*JJ aLU^ i jlj^ Jl ljj>-L>«-~a j»-^jl J3 viJJ j Ji-Ajj . A-J- j <jl 


.AjjJLU llwiLtfi L-i>o V_A)ycJl |JLa l|> Jl L^a. 

I j Jill I a j~S Jj>- Jl O yb Ji LaU 0^ t^L«jya^U j~a Jl ^ 

iw^S* Jl Jj jJjat oll*j ^yajubaJ ^^A^ajjl J bJLl AlaJLAa J ijLuJI J^ 

: James Fletcher <8> -r JL=JL» L-U ^ju 


i .1975 ^Lp J 


A^jljLiLft 4jjJu^ £yA A i«^jSt^SLLl Jjlj^oil ijLtj]> 

( 4 a)L!I jl .J^LuuJI 6 JA Jo jatj ^ ( 4 j 1 u 4 jLukj 

J>jSLj-u 4 <lixJ tdJburwl JjSdOa ^ot la^U f 

.«^J j£l fjAAJ jJLAj *j (^jJl 


263 



ojXaJl jl '•*>•*>^*0 AxoLmJI AlJLoj Jljj 'ii iSJUl Ol y — Jl (J^b- <Ak>K» 

Ji ojiUl Jjlj-Jl (JljX^V t^JuJl jyAi jjlaXa j* JaUjIj 1^1 ti>-jXiJl U»jJl 
Graham Turner j jJ ^ Ul y>r ^J \^JUJ i-.lj.xJ l£j .AJ2 i*jU> j jSj 
tJjuJL ti—i>Ul ax—< 30—Jl j*& 4-IaaJI o! jjiaJl o*J t2008 ^»Ip ^ £jj ~~j t _yxJJ 

(jl i£piaJlj t^yXaj V IJLaj jajJI j_jd j_gjLx«Jl ^ij^xJl yy> <—•>jS j^c- 

^3j»j jl iSJb- UjLxpI ^ U*~£j 131 «JJ3 pi -jj aJUI l$Jl jjA£ 

jj&J ti^LJl 30 Jl ol jxJL j-xJl ^ Ijx>- IA>-U ^ ^*-S/L jlS ^jSfl '-~~»UJl 
.U>- iU>- JSJj juJI <_$juJI ^Js- A. jj^UJI jjjlu-Jl jl i*ioJl {y 

i, 

\y o jL«JI J.mxi 

JA JJJI ilL* j\l ojjli «jJJl * jlJ-Jl jXX«u tijljsJl JSJibJl jlai <prj ^ 
.jjJll SJLa* j J& L^jI J&- ^yJj ojSj* l-f^ UJ>J jl UJUj (jJjSM <_yj£- 
j-«S Jb- J^yjj &JUOnA JjJI 0»XA «X>-jj t(^j>"Vl j^b^l jr® J5*^J C5^ jji 
UjJy ( -_^»*--'< jxi tbJjbxa ^ isAj>-jJl SiUaJl ^ 3 jjAs^> oU5 UjJ jlS jJ .Ia>- 

l y> ^jflJLUl bJj»j LjUs lajiU i j\ja JLa jj£> jJ it—aSjJl l-i* Ji» 4_5* -IJ&i U 
Jajl yj> (J j>-^l ijljdlj AsliaJl jXLJ jl <bwJl . <I0 bj^>Jl tX» jjP i>«jlJl L.Jj”'^ 

a bJLSi j 4-aa>»X<» >,_ aJIScj Jx^mJI »-L» jJmj lx*Jal-il IxJl jJ njlijl J-w. 

. jl5J ^1 Ij^U lSjj^» ^yiJl *tJl jj5o jjJ ;aJI ji»lx« ^1 U^j 

L«lj li^i ojljJl ,^1 i>-UJl vxobjl UIJ ^-bJl J-X*3 -sbjl US’ 

jJLJLJ ^ylSLJl Jjjdl ilJLpl (JLp- iksUUl j*^Jl y* toi* jiaJl ig>-j {j* j»Sll 

JLa jj^j (jJ i<>jJa-~.ll _^*Jl (_j* jaZ*a I ,_yJUl ^IJaJI jl ji .3jJa-—Jl 0>«J 

jL^jL jj jJl jji 1 ~-j jjljX« ab>- i—>ji«J ^jJl (jl i_5* J-A. jl J^l 
^-ujI j^yJbJl xlJucJl jaj jl jXj tJasJl ^j—>Jj (^iUflal— ( _ j pU>-I 

jjjl ^ . j-d>Jl ^yS a^bjJl JaJ jA IJA jl J-X^j -( 3 *^ Ij jXw> 

jj t jjljl jja *»j .iLijl? A«Xaj ojlaJ bx l./a'i l j jo g ..._! N 5Jlp JUs'ill AaJ^i 

jL^a'ill ^ JU1>S/I ^*4~<1 “-ijJJ {j* «j 5 ^' Vr~i ®- 5 ^ y^ j^>i (*^ 

Olp3 jX~^» t-jljjl ^yS Ubj CJIS jxjl jl C kiiJi ^yjl fcJU^J .Oj£~A jj—. ^yj jJaJ L 
frl~J c-JpI jl 4JL<M>- Q.«.^ j *M 1 bj«X >-j .«jJa..~Jl C-?o jlX~Jl { ^s- Jaslp- U C(jJ ja 
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JlplL A^-kil (_£al L«JLo tLsiiji AP^xJl #Jla A-ol*Jl aJI>1*-)I ojJaJL ^jJL>«xJI jJ-Jl 
^JuSioJI jj—oli OLikl (_jJLp jJSiLaJI al»xpVt ( _^3 ^1 ‘Waaa 

. (12) J^ldl JI ^-UJI cJi dUJbj t (cJl5 JL-.J ^l) ^Jl J 

<^-j jii\ ^3 i>-lx«Jl Aalkll 4~<iS jA Aj^a! (Jlj*«Jl 01 jJLo tviUJJ AanJJ 

JI Avaiiwi Lij J^!l Jp ikiUwJl |*jJ Ujlj 1 jJLoJ! ^ iil£ oLi^ *L£J^/ J>-UJI 

Cj J-Laj Jp lal»xpl _a . a_*_>e_JLj jS- <caI jJl ioIjjJaJIj .lg-3 i—jjA I oL ^ ~ vJ l 
David Strahan OUIju®1jlJ iiyJ- aJUU Jl AiLaVL jjJl SSUaJl aJISj 

A3 Lit! I oU 0 -la _ xjL—’ j~>u <Ljlk> Jl JaJI a1>u> J 2008 J o JJ 

.(1-8) <I3> J jJl>Jl ( J Oya jA US SJlSj^jl 

SaJauJI AilkJl ajlj-»J 5 j J-iUJl oJL»Jl l( 1 — 8) (JjJt>*Jl 


i-JljXX^Ml ^j-3 £3 jX<JI ^JA jjl 

AilkJl a j j>a 

^45! J->- <Cwv 100 

(JjtkJl UX-pX») kOJl 

JL>* O 100 


ji>- a200 

Oli~Jl lJw£J») ^A-.laJl jliJl 
(methane clathrates ^/kUl 

a _^ap oJp 



Ja K a frfl OlJCJi Jp J~S J>- Jl (_yAj iJjJJ Ca J-liJ l JaJ lj lUlLj 

UlJa .<*3 _^ uJl j-p oliLtiS^ I j jtJlxJl jS- 3jlj^»Jl j»l j t^lSUJl ^«jJl 

. JLUJIj <_a j iili c—iiLft Jk tol^JiJ! sJL& aapL h# c.».~ aJI jJ 
.JjusJL oljb Ji ajL^JI sljJ 0-la tO^/l ^Ul J^JI ^JjJj J-*-^ 
j>A Silk jJ./ 3a J j\ ilpli <^jjj r-lA-Ul o^ApLU jjA-kx —j aLJl*JI 01 ^J 

■ ■ '“' _s 

^Za- J3 . J.a:..,..oJI J AaUaJJ bjU>-Lia-l ^y> j~S Ja»- Jl Ulla Ji 

Ji tjLxp*yi ^ji i_ii jaJI IJLa li n*J>j lal .aa>«JLj c~—J OJJa ( Ja3 oNL*j>-I 0J tO^/t 
.SaJlAwJl AilkJl j_yip -Uju ol~>- 1 —ijJL^I ^yJj OjaJI ' A-^aji Aa^JLJI ^»U>t Oj£> V 

Aj_)i«^Jl a- _»JLH AsUaJl {j* a>JUI <*>**a}\ AilkJl aJIpJ 0J ®J^*a 
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^pU^?-*ih JiiLcJl J o^U- ol jJC Jl U iU J jl^J tJ yjt Sj objj>«Jl 

J-^UJl jjS Aj 1 1 U jA_$ 

J ^Jl 44 jjjA>-S/I <>»<.>!.)) AiQaJl ^ ASj» aJUJ *JLa J AAji>- J-A<L 

aJ jg-- jSSfl ^jA oL U i lJ l ( j^ I.X?- jJ^Jl jjj iaJ i<uplwaJl SjjlSl j^gJa 

J»ju SL>- ujJL-l J} £ 3 ^xjl ^Zj tiiJJ jj ioJ.X?w»Jl AiUaJl ^jA ^JjjI ^Jp (J^~^>*Jl 
yij ^J?U oji aU.-» 1 ^i J3I «X>- ^Jl) asUpVU c^^o-JLKj 0 j^>L~a 

.^«jiJl — ^JjS/l— ^Uij <Lol>*Jl t—J**-* {jA A?uUJl jy*l\j xJl AsU? 

^jA \ 'jS j Ji! oJLft oJL>wJl AiUaJl jiU xa c_^XJ lIaUbjI jM>L~a Jli US 

(JJJ JLg?«Jl < j>* Jjj |»$.1 p 0 * jULJi ^ cs~*i k* 

^y> «JbJl>cJl £-1 jVl «JlA £-U^I 4 XaIJ l dJl^xJl O^j .iJJU AjjULo . I g . l c- 

(^juJI t J&- JiVl Jp cUjuI ji UJIp jjUd N S^jl>«iJI AiUaJl Jp J y &>JLJ .xiUxJl 
Jj JlicJ'bfl i^JwaJl {y> j j£~a il>-U» <_£j J>-S!l aJjJl UJU? cJULj 

*iT 

.^>1 JI y» jj-jUJl vi--?- t^AlJl t £AUa3 > yi j»UaJl J 5iJL>«X« AiUa ,>jIj» 
U^ULJl AiUaJl J oi«X>*lA AiUa j^Uaa JlJ >-Xa UjJ i^aIJ l OJ JI J 

AiUaJl a~*S oVj .j^>Jlj -UJl a5Uuj ^y> jSfl Jb\t lj\j>- tj 

«>• J^d «J lj>- ^ #j~S cJsy> jS\ ^jVl JI J-aJ jJl Uwk-iJl 

jjp j 4*UJlj aSU» viLii J Uj) UjLsX I Aa ol ^w?l Jl 

jiU aa jjJlj JuJlj ,_^jNl J^Ij asU» j^Uaa i)j£j Ji ttlUi .(A jm »«. mJ I AiUaJl 

,ly~^A jjSUI J iiUaU I-X>- o_laj 

oL>iJljX—'I ^ y> iaJbX jLxs-l A«^?Jl {jA j-Lj IjUpVI i—AS jaJI 1 Aa U*-j 3 j lil 

ol Js<aA»JI UL?i» iSUaJl (Jj-a>«JI ^jSUj .aaU»mJI AiUaJl 

J^lsX .XaaJI JiSlI JL»Jl JJ vIUSJUjj jlSU ^jA jl^s^ll jJi *_J JI OjSi 

0^^ ^ JL3 tiDS !j£} ,A>-U*jl AiUaJJ ^|J?C«<<I fZJ (jJJjjj ti_iJlScJlj jJaJI 

( JXa 10 jJCa JjI ja Jp JLOo l^l tU»>- t<_jJbJC 5 IjiL ojjg,«!La ojJ?w>Jl JiUaJlj .UslS 

a*a>1>- t ( jSUSll {ja jSvJ I J Aji miJJi JJ «_iUd£.e-UJlj ^IjJI j t t j .~,».. t . l l ^U»iNl 
J^lowJI l jA ,_jl AjUajl o L tt S l jA 0 j£& iSj\ja>j JpI AiUaJl ^»l Oj£a tO-X*Jl 
AiUaJl ^lz?cX~>> llllp tO«XftJl JUaJ Jp aJssUmJI Uijl J .1 j.lp (J j . /a> Jl ( jSU>j aJI 
. j>-T jlSU J UjlJ J AiU» LjJl uJUaJ j! Jl {jA tUi>t» A?tXXoJl 


266 



Jl oUaJl C~>~J t(_£ ^>ej>i\j ia.gj| CpUjJp^ ySs- JP 

olkJl JIp tlj-ua>«Jl ^^9 jl*ILl«a* jbJ Jl>«Jl JjL*JI jji tvlUJJ . j~S Jl?- 

j/jl 4-«~»jLjl oUall jjjhj t Jlilb t4*^s*Jl ^jA j-Uj 3JJl {jA Js l 

( _J~»—i 4*2LI (2--P- JsUa J J tolls yjl 3_^>-J £-3jj U - .. > - J”b>l J 

J .el y> w» t<_£^>-1 SjLaj tai j>-y* 4pIjJI j j£j jl -U jl tipljjil ( jA JJLall j 5-sl£ 

j>tj jl Jl ljKSj\ c»«J t2007 J ojJLi ^Jd aJUJI aL^JI J ilLLa 

JL»j ijl j i J oJj^Jl UaiiJl bjUJl ^ (JNT 10 

b jUJl ^^ill 300 J ^ lw tSJb^SUl L^U-L^I JSb SJixiJl obNJl 

j>*y 1~JIp- jJbjJ ^Jlj tollaJl y> aJLS* JIaJI ob*-l>- jJ J (jl (_£jI>«~a11 ^jS 

Jp aIoIsmJJ 5jl5 AiU» JL ]y U>- jJbaJ “U t4>tj>w3 I ®JlA jl jJ . Jsljl jZ 15 
ilL~aj|l Jb«j (2~>- LJ jS Jp IJL>- a j£S JLal ilLfc jjl <U4>1 >■ tLjJLxj j \I 

/ l5 ^eb^5 Jl LJj y**jj a... w.o..t.lI ollaJb 
(j ^C~jt tjlj .aJlo-xjI bl.Aall ^jA 3JLftj tjuilb 2 jJI>c^* 4 IjlA (jl J 

bjjJ JaJ Ulj t^j^aj La ^j—ab 4.._ 0 -jJl ollaJl Ob'bJ £&! Jj 4>-L>- IIUa 

jpl-lp- Jp ^IoLsmJI v_~?xJ 4j 1 l til) 3 Jl (-JUAj .(2llj J*a) 4^3b 4jj^fls-l 43 Up ijl y> 
^Ua y&J tAol_^3l ^ -A* &\yd\ J yA jLaiJl JliaJl ^Jlp .aJbb UjLgJl 4 ^m^o 2L11 
Jl (jl^aJl 4 JUU J^Lajll ajlfc tjSn J^j .<dljl tel^pwall J |JL>- 

eVjA d_p«J -A3 O^Uo^Vl L ^lo O jjJlSJ aiLpJj .Ullp |JL>- el Ji ij yj£± ^ysUwl 
t4^3^p» latf.ll ajjj LaJ^i t4jlj (_j jL^-l ^a teblpl 3Jj>* 4^w»2a 43 Up ^xLJl 

aI^Awj ^jjl ^,».~»ll ( jp e^ajJl JeU-Ij jJ . y&A AalJ^al JS I j~*-> ^~at_2jl oj^j (jU 
^o X»a. o . H J-llIb 4 jJ xjLaua La Jl 4iUp^/b 1 4. ; ..,../i.2.JI oUall ijj^~a-<»Jl iljbaJl e-')!jA 
Ijja JLa £$2 ^J 4>plj tSj^^ tlsLvaJiiilllft (j JcUa Ja . Lg^P 4p^i>*iwa (_J UJl (JLoJU 
oJbJL>- ^1J {m y>~J J a-lj > ij y- JJ tiU3 (^3jj (jl J»i>fc»Jl {y* Ja jl tj 4t~J I 

Sj^A^ ^ 

Jl 4-bidl J5bbJl ^ lls- ^LSUI ^a jls topU^-Nl bUOll Jl oUs^b 

t jSll ^L*Ji^l J ol J edJ 4 Pr-b I oJlXpu 4.. ^...t.jl 43UJI Jp J j.irtPxll j jl . J>- 

j»Ualll oIJLa ^lx>« aa) t 4 -pUkI>-jl! oU-Up-^U 4p*-Xi Uajl ■ IUII (_iUprj Uj 
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dJlli Jbfcl Ji .<SUs 4>Jl>w ^Uai oJlpLmaj J j 

JbJis- ^ |jL>-_^j jl ^ ^-s-jjJUgJlj ( j = >«—SSlI ^LSl OUi i_5* L*j 

-ii ^llil jL>Jlj .AflUs jUlkj Uj-j j>-f 5*l»Jl j&l ijij ^ 

jA j ce-LJl y*~A ^vil iOUtf^fl iSlkJl |» 1.,!■>«■ * .,« i l pZ> l!~>- tl^pbJa-^l ^IcJl 

^yjl o'il^lj olS^ smJ! ( JSj .«-L» cjLojJ jJ-Uiij as^I>«JI Xa illl <ti^Usl ( jX*j L» 
ojLju .*li^gSOl. LgJj^siJ Jii (_£j^a?-S/1 j j3j1\j 0*i/l Lgl a^mmJ p* 

oJuJ l>JI ^-IjjSfl ^lil oilplj |». <V ., a > »w«>-l_^3l yA Oj^yA 

^SsJLi 111? (jJSL~a 1 4_JL ol tOliU ,XX<J| JA*lJl 

.^lXX.1 

JL9 .^»Ixa!)U o j^a oljL>- Lajt olia-s^Jl ^ 4j_^<Jl 55UaJl |»Jij -lij 
ij-iSO 4-^jot Oj^j Ljjj ,j^j -^l aSUs 1»a 9 ^,-J tiUi 

(J^LiXalj iuljX^Nl A«»ij iul y+A I*i/1 Or 4 (J^v 2 S>tJI ^jJl oliaJl 

.Sijji5Sll <3 L*aS|I frL»j *_j9lJiil aL*Jl Oci *,_s® 

0^9 j 4 xj ^\jL«Za jJlj JL9 10a j] j*A j .^IgJ ijX>- AiUs# ilUi |>ASj ji j 

.Ijl>- IjL>- ^jjjj jij Sj~S3l JU*a ^ lil>- 10>-L Ia0>-1 <uLl«JI sOa 

. (16) j K S’ Jls- l_jJ jjlXj N SiJb>wJl iiUaJl £_jJl ^ Llj-aJl <0 j£> 

i j3 i*5 jX«J 1 ojXJl SlSOivo j*S\ 01 _^-iaJl J?^]a>- AptUo Oj& ^5 
liliSO SiUaJ! Lui>- li j3j > U a ^i oljjUal) jL^xiy>- <^jJo 0 

jA tijldJl i^9^31J .4 jw ^IaJI iwOwaJl (j-* Oj^j oi Oji ^ 0l^»Nl j-Ja» aJIp 
<>- jjJl oJl^j ,jJ »-ljj^^3l jl ,j^3 i, ( jJ>j*l\ I-IgJ UUj l_~^I^J1 

^9 t JU»QaJl yj> OilOj i^9j 1 laJaiiJ ^3j .ili^Jl <U9 L»j SJ-^Jl 

^jOl OOLOJl oL*S3 A-—JL Ij^j 0^ <— 1 jaJIj tisil-lll oUa-SMJl 

il>- t j^Li>ol ^1 »_9j—i i_^9_pl SjJj Ol ^y l_—»U»*J l j-Lj tll)L>- Jj>tI— i 

.4j_^>Jl Is jJasJl JuplU-l*j ^ 

^ U<s1asOI L»~>- { ja»j SiUaJl j)ua ^LsJjl y* *0^® 1 yA JjJ^Jl 

* *■ *’ ( 
"iljl tLgJlp J 1 »•-..« 1 49 U 2 JI S j~S A^S L_.Ua.' ^xll a 1 a J-LcJl ^4 jjl 

cSjl^Jl jJiJl ^1^31 4iUs)llj olj I&-JJ ^UJaU ^jP’\s~*a}\ ^UiNl 
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jjJiJl IJLa ijl >( yjL—Jl j oljliaiJi L*ajl tOljL»J!j olyillaJl 4 -a>1>- 

j*S' t_jj-xJ Jil 4jilx ^JjLx tJiJi 44jyjJl jtjUl y 4 ( yxUjl ^jjjj Oj-x 

JjbcJl j^S-o Lxj .*ly JiS/1 jljJLJl ^yj LsAjI aJlILoxs \ c*j OJLsxJ Ji j j-^^ 1 oliL—a 

^pl Ul3U>»jl ^jA J 4-lp <UisL>wJl ^yS 4jjlSo JSI ^LsJI ^yjJ 

. <l7> iujJ^ 


Loc^oJ^ft 2± Li\t) 4 ->.n<Lu/VI uajjalu .1 

4 t y*JL*Jl ^yjl^-Ji ^IJbcJl jjl yj iiUs ^Liaj ^yll J y>d I ^yjj 4iL,a>^Jlj 

<jl J^-iJ 4ljL>" 4 Ajyj> (_£yS“l yA IJlJLa- l Zjj3 AjyJLjl 4>-l y j3 

ijl jxjl >_3l J.'..T..xl X . sj~> IJLa j . J \y*jj <Wfr o Jl jjl^oJJ lilyoxl ojLxpL 

f-UJl y yiA> J 44-—o.JlJl £\Ji\ 4 t ylp 4ia3l»t*Jlj 4^ix» 44 jj_j yai I OjjUl 

jAj tiU—S' Cxli-X jii\ oUjjitxJ ji*Jl ijlj^Lx'i/lj 4jyJI l^ySl^Jl ^ylJl 

■ ApIj^LJ 4..—*..Hj jAy~ 

^yiJl c-loJJ 4 _xLi*JI ajJlJlj 4jyJl JSl- ll)lj 4£-xlj t3Uaj ^yj £■ u_jij»J Lj_j 

4 J oLLxjjjJl oUjyi^J ££y *Jl l j j.A'.ll i(jlj^.Ia>- jlxl5LlL« LkA 

43jjj«xJl oiljyi*xdl jS/ 4 4j-Xa- jSS’l 4 —a» «JJQj jJb 4iiJUi j*-c-jj .tiJUi 
•i<AP ^y3 o U -xyiJl < yA*j |*Oi LoJO .yAiil •X^iS 40x I 00 ,_yA-> 4_9^-x oLJ—'yjiJJ lliL>- 

.OjjAxJI ^y^JUJl <jjy>*xJl K ..A*gj j>tj 4-jyAJl *1 y>waJlj (—> jj*xJl ^jJ 40ljdJl 

^lol ot y.. —° ^yJl Jj-^s^jlj ijJjJl 4 pI jjJJ v_—xljjJl 0 -L*> o Lt . ^> 1 «xiJj 

UjJJ 4j^iLlJl 0-L*^- X il ^JLxUj 4ii9l^««<JL! (_£ y£bS’ O^J -43J."..a 

vl—>■ l^J^Ai 4-jU^-^ll O^pLfiiJt ^yj Lo-^x ljy-5 4 —mJLi LaJO 4 O ji\J 

^UxJl oLLxjiJl ^Ia>«OxI Jaj M\^-j -y^ t^y-i (_jL 4JIjlo-xI y>**j 44 SU? JiJ 

jjx 41— aiiiX (JSli ( _yJlC’ oUa->»xJI ^yS 4jlc-l 4^U—Jl oU^i 

4pl jl^jl V_0»xj ^yj I C-y IxJ jJ . Jx Jj>- yA 4aI Jio-xl Jj>- ^y]t f>jSy ljL>- ‘ 

43 U 2 JJ 4_fc^l jiS^S/l 2jy*}\ lJu=> ^y Jj JxX jl^jl 4_xi>»j ^yiUljJ - l^j jAJ ^yXjl 4-&l:./»ll 

t y 4Q>li » ; 3t^Jl ^yJl j^jLx yii\ *\jlb 01 ijlo-ral j 3j_yLp j^i*Jl L«1 p —4-—o_jJl 

40>ljlp ^yS ooVxj ^yjl Oy—S' oL*^J <3y>*Jl 
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a jA Ui toUa : >«J 'J iSyt^^ t—S^iJl ^ Ap-Ip-J^ k>j^ai\ 

(_5 jl _a ^3 j! ^4 <U>-U«Sb U £4 U>-lla IjJJ 4_....-..J Lfl ajjljla fS^s*" 

^j-aUH yo j jJI il>«j*yiJ lJUS’ 4 JljJtJi jA«j JajJL -LaI— J Ji Iw; .jP*J I 

JL» (3^^* 4 Aj>-lljl j^\ I o Aplj_jil ^Jaxj Ji AaSl 4ll3i jijS/l 

UbiJLjj ^yJlj oUxA^ttJi j jU*Jl j^Jol jJi ^Js- ^yviljSli a«aap*1a J^llJl 
^yjj ^■^•..4 j~£l\ JilJ Jti_j 4^USl ftJlA ^ ^llll (j* «jjjS’ ilJpt .*UJb j*aJI 

UaiI j jJajl IJLa '-Aj—xj ’ J*^i ^Jl <S y ~~* aAj j! J4b 

a^jp-l ^Z>- ijJuJl <ulSI yi 4J5L1JI olfl 'i/_^l>- ^JJsJ ^jlil Apll^aJl ^ jaj 

j»J ISJ 4 jJ»j ik~Ji*s>~ l^JU»«J oQajpvJl ^ l)^j_^JI J-—Sjl ^jjU aiLjj .Jj^JI 

. 4j JjJl 4 —<wai Ji L» jAj 4^-j y 0 j~S CjI j~*j ^1 (_$ijj <—Sj-4 L» 4 <wa>>j pJx 

^xJl ^ jjJUJI Jjl$JI JAiJI jjA Ijlp- l»j jaa 44±Ui ^1 ^JUaj 

^^1 yL»*ill tioL>- ejLipU UJIp aJJ jL£j>_$ 4^1—0^11 ( j& ^pUl cs^j^jcr^ 

**>Lx»-Nl ^ ^JiJl jO-l LoJUa ajI 4l~>- .^^^*531 ^iaJI Ala ^iL-Jl ^1 
Ujj 4 AP 3 JI aJlfc j£~Z i_» 43 jJp«a ^Ja-x l/* J JSSUaJl -bjajl 
^ 4»-ilJi 4_iLajj .J. j iiwJl ^ JU>-bU 5 j~£ ojL«>- 'ij+pj 

Ji l» jJftj 40 UIjfxJlj OtLJl y> IJl>- JjJb^A i-lP j^Ip jjJ-UlAft AajUxlJl apIj^JI 
o_^> Ji .Aj^JlJl oUajjjwJJ tjUij j£\ L»jj IAaj 4oJjJ>- aIijIj 

<3*}l Ji L» jAj 40_jjJjA5i1! 0 ^pjl^Jl JaAj JIJj N US' cLL^Ui^ y> 

ijl tiiJbxj Ji .<Jl>jl^^Jl aJlft jJJU X*& jS\ Ajt^>- ^ J2~~» AlSJ ^Jst jJwsIpxa ^1 
.AjUaj Lg.lx»ljJb AjJLJLaJI ApIj^JI CjUx jlxi-4 ya a j~S A ~*S j»Aaj 
L fc^xO tAyflblftJl LjJAwii A^-I_jj jjpo «A* ^ ^yj} AiL,4>Nlj 

4A;4bl»JI Ajlilll k-Jlia AjUp^IU . iw^j^Jl UmJ ^J 3 -" ^ 5 ^ ■iljajl IJIp 

jlo» ^ t 5 j>Jl ti^UJl (yj toUa. jx . J l yj 4^^! ^^Ip « jIaJI IAa 

^yJl aJLo-SUI iljJl y> iJtx j~£i I 5iUi)fl; 4 S j£S ^1^ y> ajU t^jSlI 
.oUlllj olj~*Jl J t_/>~Ul Ax./at SjUp Oj^j Jij 4 aJj^>«a c-^I j& UJIp 1^3 (l)j^> 

j^Jlj jxJl iJ^aJI ^ AjaIu J I j^^Ul ,_ylj olj J . 1 ....4 Lvijl IAa y^JaZjj 

. jJiJI Ai t^JUl (_,>-llJl jjaJI t-r-x y* Ijt 
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<u *£ OLwVl 4la.*.*Sf AsoJ L^JlS - LjjV tdiU 4Jajl y> LI.asH oJLa JS 

4-^-^Jj-Jl £■! iSUaJi j ojLJl jil jj t_*L~>- ^^lp lllLpj J>-f OicJl £y> 

y, ./i'.' jS tt_JliJl ^ <ULaJu oJlS t 5 «Ji*Jl 5j- --’ <> oljUO^I -i£j>-S/l 

oi*Jl ^1 ^t ( j^ jOSUJ jO~~oJl oJLojOoJI jjt (_g j uJl iJLjJ? oljJlJl J^OJL 

l-i*j tlJLfej .SjjjS - 4-aaI oB i?-loJi iillaJl jZjH cLLaaII oJLa J5 ^ ,»JLa JLdoJl 
JLJLuJl Jla«l)l os IS oLoS J«SJLj ^lar... J u <ujJLJl oJlS I jl L» sS »w * 1»5« 

• t—S'jSJl IJa frli ^jlp ®OpL««»*JJ wijjis ^Jp AJa#lp«*Jlj 

,_jip Ol jJ .1}S>Ca 4SUs ^>Usu J>«J (Jj^iaJl 4. « ^ Js jLa J j>- (■y J| JaLo 
3 ~~1' ^y»j .(Jj>*lJl IjlA ±Lj<X>%j O y* tt_S j£i I iJLa ot 4jj«iJl 

i^UI ^ y.^1 jlS US lUL^Ij lJb»lj l>i .UllA jt jJ_j dUj qb&JJ 14 JL 0 L 0 
L^aljlsOJj iiUaJl ^Jp j-~Jl J(3^® (_j* 4 aS^X*J| oJ>L*Jl oljOtljl t_S 

^ (JS J^Jij ^ #al^- iijUj> ol jS2 to j^juJIj OA&Jl ( jff\jiS I J>-t ^ 

.^L*JI im fr^ j~Jl pIJUJI ^ j*j ^LJ^I nlJLiJl ^jA 

? l£P* 1 o^al^a (,yJJ>uuil>>-L^ <> 

*l*apt tJS (J ol U-JLp- 1 <^t J_j9 dLit tVjUS jiSS/l 0jioxjl Lf Ss’ 'Js- 
^>-j-*JI {j* jOj ajV 1 LjSjS oLsdl ^Jp d)_ji*sL?»j o j** Up 

jjs Xul 4Ljis 4 sLmoJ , jil*/SS jA+m t f aSjLmoJ) it ij^JLJl 0^ , J 

(^ ‘U! w> j>oJl bJI__ c >- oyt ( _ J o- .iJUU oLsI—Jl tMjt . < » > U t4 dJ| bip y^A 
L.i« /S jisl jJ . 4 -j jo 0*1 jO> ji y>%j Oa^j tAlpha Ccntaun ^.«>jjJl 

1 4P y (JjOjJl Ojn.laI.~> oL*4»vJL)I ( j = 0L v d4Jl Ux5Ls-j ijt ~oj~S 8jJ® oJLfc j 

aJI J yP jJl Uk» ol jA Lfl O> ijs J-St (_jAj) *y£&\ 4P y {jA AsUjI ^ 

O^LLvj Ujoj) aJLsjj |«-?oJl I-La J ypjki o 400 ^*^t O ji Oi 4(t)Nl 

.jisLUlj ^jLoU (£jjyhi\ OJjJl jL^*yi ^ jjjJLs^-T t(4~>-Jjj| f* J9bjl &jj 

^j-oJlj sLsJJ 1 —ijjP 4ji i—SjS logl jj-J ^j^ojsoll ( jjJt* ot jJ lilaj 

Ojjj-O I jJUs jt-^jt jJ tl ot ^jaLfcoJl jj-OUiwJl bx)L>-jJ ( jSC»j ^t ^1 

?jljiil lOA ^Jia BlsxJU — J ijlij^Jl La jat 

d~>- ^yi) tJJLScJl o^s ^1 JjojJJ ijjjj-^aJl isUail 5iL>^flj 
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^-feJlibu ^yLp A^sUmD (S-pUistf'ill ^J-S Oj Je)j AillaJlj iSiUJl 

JJL2JI jU^JLJI c-LaaII iljj Ju>u Ji Lj il.b- aIaaIj 0j£> Ji asUpNL 

JjJ>- ,j» JijkJl jr* ^ N j' ^0 

aSUs j ' ^ 1 i ,>jj«j *i! ji lAJb-ljJI APj*aJ>x-aJl 0UU>-j jjLij d)l 

f g ^J IJL>- AA»*.»rf? l^~*«al (1)j^l»a t ^ oa -tJ l jA AsL»~a JJP Aj'jI t^A.VSa 1 

j i^LxJaJl ^1 pLiutll 5Jl>-j ^lx>»j Ji Oili jj .aJISOI islkJL (»A-la-» 
£a (J-»UJ| \*£ OJUS ,_j9 Uj) AjUJI ja ^»Uaj ^1 oU>NIj liJaJI Aalp^Jlj 

^^5 JL^b Jj_Up iillft 0j£; OS Jb- Jl OjjJl J-liJ -(,_5*^j*Jt s-LaaJI aJL>-j 


cdJUiJ 4»Wjj . ASUaJl Jbj^jl J_yb* ^»l Jbw-al o . /I ■ _! J3 La jAj eilpl j^yLp 

Jb-jj *if Ail ^ (3jLiJl to jJ Li > L«pji *uJLj 01 <LSLsOa)I aljLJI o Ja ,_yLp Oj^j -b 

.SiUaJL L&jlJla^l jjbjl »L ajljl ( _ r ~wi 


aUas Francis Cucinotta ll ( _ r - = --0l y jl U5 uiUS OUj 

^L«>-bLJ ^L*Ja^M ^jp ^jLJl (_aJb)l of t2009 ^Ip ^ iL*U ^Ldl Oj~»>j>- 

,jA-j£i iJLa >j .0j£ll J? La' jfr «— ( J>- ji~Ji j^^'0^ d-*^ 

loijjdij £%^jl a1>-j AsLp^IL (_jJl Jjkl l^aj dj*"*”' oli*j 

H-.o.va>l ^j>- iibA O'yi lljjiwAJ aJIS L« I Ja .1 18 j>«.» *~« lk sj Ji ^ 5 OJlj 

J j>- 0^ Lf^i # ‘^ fe (J~*^ ^ a-LaJl 

il y> ^1 ^L>0 OJUI1 cJ.Ua.;T M ^ r ~S' «b- aL2j Lglxjvu Ji AjLiaJl Aj^j^Jl 

<_aL> ^jUxJ Aj*~Ja oLxi ^j^laj ^iJJ A-ijib- jjvasi 

AaJI> aJI^wJ t JjmJL _^Jl of . <20 ) HaJjSJI A*«iSfl jjp 

^jLplaJI jA>Jl jS ajIS (0* #jjn^a!I cjZaJI oJa ^jhj}\ ^ja 

** # 

oj jS’JuJl oU.k:^Jl J5 0 La Jip t">L^c-~a ^So ^J OJ t£w> as I —»JI Jjjk 
^ ^Lli IjJLp 01 ji AjI jJLa tjLjb'MlJJ-»VI J5 j*j jj .ay lj^» liL« 

1 JLa Jm«J a.al.iail ajd^oJl (J^9 ljkl>a»aJl oJA Jia A^>lja f C 9 i—■■ P jJ Oi^ Lw . l> 

OJJ j^aiL jt^JLp 0tLJLO jylaoa A9Lp)IL tUjlpl 01 cJj-a 
^i^JD ^j^JjLjJj>- i_9j jjs> JL>- jj }l j>-\ o jLju Ljkj ^jLp aloJl 
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>Sja3»i l"j! jrf. 1^-. 

» Jtf' ji^l jAj>ti\ <Jlj—Jl 0^3 <.^jijP-\ {jljz J 4 ..-~‘ Jli 

dj+0ji\ dA* jlpwN ojLdl ( j^jSfl JISL. ^llaT.jil lil l» j* 

43 U 4 U jjAl^Jl j ;«^Jl olJ ISI U jl t (_)jjixji ^^.pLj ^9 ll Jj ^(JkiLwwa 

lil .O^Lp-AJ| alft JaJ 4aL*Jl jji i_*aJu t_3j*a il^Aaj obcaJPwJl J 

,_y* La jS\ SijAsxa 3jl jaJl (j j£j Ai coApAAwi 43 Up ^Uaj £• tljjLpI J lift bjtvPj 
,c^ ^ ***Ul ol^ bj U jA (J1j**Jlj (^^Jl 4 -jAJI ^3 ^Jp 

*j-*JI JpI— z> idJi Jl SiLpNL .5J jaka ^j^SjLaJjp- ijjb- J J >, » JI ^ipUawl 
JL«A 4«3 (1) j£~~» pll*jl ^Lulj isUaU {£jj J*A )l j^jl ^r\a.M ^ (jlS^ lil L J jp- 

.jfiiiyj J-*J 4j Jl £-1jj^U JpLJ 

JvaiJl J OjS’i ^Jl 0 JiJl jSJo ^Lia'i/L j> A>Jl ja dj& Ai (JL~Jt 11* J 

4jjp-Up«j l»a iiUaJlj o^LJ! ^ja Aj^aJl JLuaPxi UjIjj Ojjtf*-* JLJI d)L ( j»alpjl 

^isUJU 151 JJ 0 jUi JjIJ* 4 JaiJL y.Vl j* 015 dJi J jJ . <2I) Jddlj *UJU 
j* uiUis' yi'iii ji ji ^jSfi Jp ap- jji*5 ) _ r s'J jaJjp- ij^p- jp 

jjl 4~pLAp-*i/l djjlaJl laj ^isLaiJl S^C-1 —«j <up- jJjjl SjjjlJl ol* Jijj J> ^la~...> 

Ap- Jl £tjljjl ^a <ul t Jl iiLxP^llL) ?iijjLjl ^y> £-lj)Vl ol* Ja ^*-PAj Ai 
J (_j-*)IaJ| ^s-ji La ^jLp Iap- jyS a>- JI a^>apJ L^jS/ tJoUL 4^Iazw>>VI 4ApJ Lo j~S 

l>-Jl LjUlaJl ol* J j>- ^Up-I iiL* l _ r= J Ui;) .4 JLp SiasUi^Jl 
LJp 4jJLJ| (1)^3 tilJi j^p jj .4lp 4ia3lpb»JI J Jaiv^sJl (JLjp-l V_»pjl»a La jA ^>- 
111 J 4^1p- j^Vl 4...^S )I ILL) j Jj Aij ul)jp ^l) 4 J 3 JI (j^jVl J^ f-UJl 

•lOi Jp b««*A)i jjJpjj LJLp iLJUJpI dJi J L«j 4 UL. 0 P- 
L*JUp . lo03 Ap-lj j ALxJI jjp ■il. a . jl .a^ll 4l^P Joju jJjjl ,J 

jJj . Jl j ALp jjP J^JL) O^la-X-al |tJu J J^AL) 4^D ^LjI ^9 ^jUl 

II* (Aj£> ^glp ( ja)LJl 4.1pSf 4 --mAJIj A»> Ls3j^o 4p-Ijj jjP^a J^l OJj3l 

^xX> Ulilpl L^p-Ijj ^Jl t»J_JiJl jl j iUjjSJ U j^ « )3 a J«bi)l ^ja ^jUl 
J-P- ^ja J^l J~P l>JLa ./3,I A3 v_ 43jaJ I ‘ .,....4)1 j^HJ (jl Up (jl lll^AAa .SIL* 4 p-jAj 
ilJlpt ( j-j A-aJl (_^A»Jl Jp 4-jLal3l 4 jj ji\ olft Aj jj J^ (jij^LS Oj^Aa J* .Ap-Ij 
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^9 4jmOIJ l (jJlJl llj y <UA Silp Aj9 jj^l-* >—49 J-* j_$9 ^Ul (j>® ®JTT^ 

y *$& yHJy ls^ jiJ^ J-* i{£ j*“l ®j 4 " ?Ax»L>Jlj aLaaMl y J£ 

?4ildtll aJpLw O J 4jpl»I>-Nl yljiJl 

IjjlS k_jl^Jl l-lp y a jijhj \£_^Jl jUa^fl jj^i •*j*5*}!lj 

JbjJ Sj.^.-t.il«^ ,^L*x>-Mlj i*-JaJl y^s- silpj ^ <u-ftl—Jl ) _ s 1p 

Charles Percy Snow y* yy jl ‘1959 y a~>W- 

a j&u J ^-19 .oLlL-J^Mj jJLaII !G jUiliaiB aLi^i L« j~£Jl (Jl -a Ai^M ^j)l aLXjNl 

j-, 4 ~*aj j»l*Jl y j~J ^jJl 4 ® 4 «*J*)I aj^iJlj jllilatll 1 ) jlj~*-; i—jI^ y 

L» Iw-^ 16 4>*a./») \ 

jjjLuli t'jjjll (julill in~i .-.lf-l/»~^l y 1 j^a»jA Oi£ <<Ua 1 o SjJj£ olSjl ^jio 

(jjjiaj l^ilS <4jJU. ia.jj (jJJ jj/li’ia (- 4 ^L ,j]oJ «4 j J»15i 1 1 4ilSjJ1 
p^Lojll cjLu} Ctwnfc (Jjj>» jl 5 jaj .pIaLlII Sail y (>fl^ <« (jc. jjj£ ^llaxuL 
iiLa^l -lul£ .SjjIjaJI K^Uj.H y £jau (>(|*»o < y JJt (jt 

•fit^JI ,jc jL-ul oi£ -illj j-ijj .L- ru l 4»U OjISj :5j ^ 1. T> . « jJfc 

.aS jj i hi*- .VI ^Lafc ol ji J* *-— 1 ^ * 1 * II 

Ajjlidl y ll—-Sj Ijji <Ojl y %Jl l$w»bjJl y ^yltJl DjiUll (wJtL lUjlj U5 

4 jijjlill iJLfc (J^-luV jl i_ j 1 -L>- y'l 4j1 -IXA 1 ^^ AolXaJl ^yJl Aj^laJl 

jjjP ^ OIJlpL-j 0 * ^j^-JaJlj ytJl jHjUl y J^l ‘4^ (»-«—i t/J' 

m 0 ^ 

.j-aUiJl y> 5 

J^>- iSUaJl 0 U 3 JJ yl»j 1-U« jl C->l-pj 1 -li 0/1 jl J-«T 
J5 ^ylp ui*Jl jlS.Ulj jjft (i-sjj t5-*Jtj tA~fc» ,y SiUl 

jy-ij ^ Ufljl JlpL-j <cSj t^~^Jl i _y> LJ1 y Ujiaj Af>-J Jaii Ja-~j 'il ioLy—Jl 
• ° ^ 1 I y Jj jl Ajl»l^/I jj^ 5 ** LUaaJI 
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j-uSCM gujLUl J^iLuntl qascL* 

.j~£}\ jUjutj'ill Jbu !ABB 
.(CE 1950 IsSs- jj>\s*A\ BP Jl 

.Anno Domini Common Era = AD SS jiL> ob- CE 

1-L» jJLj ^jlj) 2010 ol^ <Cwi ^ 

000 

>^l oVl JJ l~, jUL. 13,7 
o La.^-» Jl JUj jJlii 4 Jjl 

toL tolij y _^jJl 

^jJtJJl 4^jJL^Jl ',j~£i\ jisjfcaj'ifi Jl*j Ai«4i 15 — 4 

.s^LJl jAi ^jjl ^Uui^ll jAi {y> JlixJ'yi: j~^ll jl>»Aj'iM Jj«j <Cw» t_i!t 50 
AyX>- tj-L~>xJ jU^yi Jju <c**> 4_oJ! 400 
;ABB «C-*! jLL» 2 OjJU 700 ^ y> 

ABB = jLLi 9,1 
.~Jl I 0 A y*> ioS/1 jjj O jUU 4,6 
.<u1sMji)I <-~S\j£S\ ‘O^ifl jJ-i 4ju* jUU 4,5 — 4,6 
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>L y oLUp viUi Uj 4~4>- lo^l J-S 4^1 jLLa 3,9 — 4,5 

. oL?«il -.oSfl J-3 A^- ^>LJU 3,5 - 3,8 
jjjH)j stromatolites iJb>Ja i_—-I jj ^JiSt :oSl JJ ia. jLL» 3,4 

.(jjJ~ t ^Jl 

L!)UJlj (_$j>Jl o^VJjl ^ ^ j^ a r S/1 j^$l> -oNl J-s 2 

.51 a^jj^ji^- 

.oJlSjcoJI oLs^JI ^IjjSf (_$idAII J-$ <c*>i ojJ 9 540 
.4 ^jLJI JSrJ oLpxJI lo'ifl Ja 4i»* 0j-jL» 400 
,|»Jl!l ojl>* oUl^*>J! !<jSfl J»3 4ioi jjJU 200 

i ^jIp Ail jij joL^sJ ;o*iM J*s <cai OjJ* 63 

. oLjJcJJ Jbjj 

. ^JjjJl ijii\ j_^l» !il)^/l J-9 4X**< OjJ 1 * 4 

.aaLoJI >_■ ■si''-'* ll oLaNl id)*i/l Ja UjJ 4 2 
.vloJL>Jl jLJ)/l jy$> :o^l Ja <c—u t«JJl 200 

.iPlj^l ^ \tfi\ JJ fc- oVT 10 
. JjjJI Jjl :oSll JJ fc- jVT 6 
.4aJ^C- 4?- JJ> (Jjl ~‘ ~ ■ ■ *>a 4500 x» 




ball 


.(^waJl) A^J^*Jl ^jA oWl A^^<*Jl .C-i* Ai** 250 *XLa 

(ioLo ^a aiJIjJI a^-j^^JI !Cw3» aJww*/ 60 
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cjUsux^U 


44i 

<j .2002 ^Ip ^jJl ^^1 vL*Ji oVH 4ji^ji jy»U jt <J^>- .1 

£• ^yU^LiJl i£*L *S J$jA Oj 3 {jA j\£ 42006 ^»lp jy*~~j2 ^jA J^)i\ 

Lfclp 4 ^^ a-jUaaJ! oljjlaJI jj ^j\j^ai\j a>-j^ ^i®l ^Zf 2 0 ^ (^iJl <^1 

l^s^pi cj 5 ^^i)l o»L& a-j£jLJI ^j^jl \j^•5j^'3 *ijj j aiSjULgj Hi Ow*i £ ‘ j~*i 

^5>lj.ij a1>*^JI oJla o^/xp Xajj .^^3Slij A*}i\ jj jjl]\ J fS t W j 4<L)^j>JaIjJI {jA Jatf 
ol5 \^> o L ..» * .». J l j>*!^ij olj-i-Jl j Jjilp Ulj (fj 

£y*i ^^^a^-JLlI ^ aSI ^p 1 -L *j L>yiJ (_gjjl?.*l JLt (J 0 -^J_jjI 

. 4j jljJ (jl ^ 5 OoJ J 

_ji «■—j jJ xl«*>u aj^aJ! JU(A>* 4j j^czll oJL& o.»p^ 

(J l. /> . Jx>w t^jLlpbj . A~^>iitJl Ai^jxlJl ^Jp ( 3 ^aIj b iillft 4 ( J-*a$l Jj£jL> v_ i$ljil 

xllb (J 5OlS"jl_JL* ^jJ c)i^ jJ (jj-li 4^3 ( jA 4^LaJjI 4yxJxJl ^^jLJl 

(JH jb ^ 44^>- j}j~3\j A-il<u£UJl aJL>* Uli H-lJ <jl j^u 

Oj^ui 4<jJJJJ A>«-I> . Aj-LLsJ ^Sll ^>*^J^JJ^jS /\ Jljuil kJLo^Jl 

js- L ‘jA jl£ w t^~^ 4^»l-i>*Sll ijA J! jjj\j o)l 

^jbJl ^JIpI Ulj l$Jl t3 y^> 4^1 4 JH ^1 ^Jp ^j£*J.l 
0 jLiVl C-U pl ojS^ Jj 5 jJS oUI ji o^>«jl 4 a.,^IL 1 40 -Jt olJl »J^>* 

44j ^k‘J j oJtpl j^\ <U>-L^lil 4 ^*Ia 11 .A^p 0 >La^ 1 a 1 Ij l -s* a souls' 4j^JC.a 

.^iUJS La jLipIj ^?L>- Laj^j LoXp ^laj oL^>-jJ jl^j*b/l i jJx aj }js*-jt J aii 
I <j^5 ljl^Xj'l/l ^S- j! Uxp ,^>-} -tS jj J^L^a ^ LfcJl Jt5 v - , ^° 
jl . 1^1 ^ 1 ? Jt-i Ij (. ji^l »ji ^’i/l j^S\J oij ^rj&j) ,^1 jJ |_j^l -la«* l _ # jS! 

*«2iJ«l5^ aJI^I Oj£> La^up ^ 3 | \jj**J*j 
tii jpl c ^Vl ^Ul J^-^-Ijll ^t^JI j3La .2 
MacLeish (1968). Goldberg (1991), pp. 52-7. Allen, Tainter & Hockstra (2003)m pp. 
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1-2, «50 years in space: My favourite photo», p. 40 and Poole (2008). 
y ill—klUi (j (jj ii sJlA (J « j£j> j 0^»u ol y~* 

a 1 ^-jll 1 L» L«aulj Jri) J*>*Jb I gbazll (_jJJI 

t.^£*£ »L oi jS jl <LJbJI !_5 jL j 42009 _jjL* j .(Spier (2002 Jej\ 8 jl 

■* a jj-^j (aIwi 40 ^Jyl )_j »Lc>)y ^LaaII aj>i 1 a j ol 

ol—Jl (^.x-5 3 jJLl oaAl Cl! j*-^j l-i* ijAJill *lJ*s J5I j 

Owll <1)15 Oj-^1-1 j^laJll o^Ulwtl oi ^Jl ^ jSf I (_^j L*1 4j^Ip|j ^4j(]I Jp 

.L-US-^I 


3. Bottcher in Meadows (1972), p. 7. 

4. Bottcher, King, Okita et al. in Meadows (1972), p. 15. 

.aaJLoII «Jl a l g *434*1 1972 ^bJ ol 4^j ( ia^U j^Jll ( y 

( y £_jJl iJlft Jp (1955-1883) <u->bf jjj yj\ *o>y- (jlw«^/l <— i j , .bal l ^jlbl 

pi* j<S}\ pjUJl JJUj jA 5 j\m .(J j >.,bl <0J) yo soy yo mis cireunstancias j^iJl 

f-L-o—SCJl oIp^J ai JL*-^I 

Ledeboer, Kroll, Dons et ah (1976). 


J Ig-lp jSCw jjsj J 




uj k_-U-i 


Spier (1994& 1995). 

(j aJLp j _j£«dl j>u£JI jbJI 54 ^ |>b1J4—al i*ab»- Jy -bjll 

Spier (2005b). 


.5 


.6 


.7 


.8 


Jf^Vt ^ 

.SJl<L£j>ySllj t<uiUau^JI :o l ,... • ■ ■> - oLi—-Lib (_gjJ .1 

iiibll y t-yS 42005 Jj^jI 15 J H-World Discussion ie\A JL-jt jJbji SJL,j .2 

Os- Lil jkil j www.h-net.org/~world/ :^1*31 ^>jUl i~>lja bib J 

42007 ^Jjj J (C-M-jb a- p J U JI <dL>wa)J oUa>- .trowski (1989 & 2003) 

.1Jjyj aS-OI 4j>-j l^...d» 4>s^-l ^La y> 

^..«..’.ll« 'j ~£«* -ti i«^~Jl j oJLju Ul j» Cr* bl 1* J_^>- IJli- Je-l—jl .3 

jj~p aj}j lo-ll 0~>- bJ Ji 4 »j yy bl^l ‘-i* ot ji • { ^> u^j ^~ 4 i>* 

o OiUJl *(> 01 Olil Jli i2007 J .(^ b 4 JU-I oi _^l J) y UM b-^a 

*jn<xJl _^a ■*-•> ‘l|j--—I Oly*lI j jLaJI ow ^Jp oljb>ut>l oL-lSbol o 5 * 

.ol y Jl 0 >lld Jo yj^lll ^1 1^0 

Walsh (1951), >114 jj> U-l j ±ry ^lil jp ba^ JS jl a-Jp ^ly J^l y .4 
p. 18, Bloch (1984), p. 23fif. and p. 481T, Collingwood (1993), pp. 251 -2 and p. 364 
Barrachlough (1955), p. 23 and Wessel- Obi JO >I .(lj_jSbo ^1 ^ll ola Jy > o_« ^aSS 
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Hurwitz & Ostrows- Jcu I jJL*ji 5JL-aiJl yJJ i_JLj.ing (1995), p. 20 
frL. SiUI J Sj-jSJI JSLiil j y~ oLliL« j .ki (1983) and Ostrowski (1989) 
Barraclough (1955), Bloch (1984), Carr (1968), Kitson Clark (1967), Ji^l 
Collingwood (1993), Huizinga (1995), McNeill (1986b), Slicher van Bath (1978), 
J5UU oU. aJU- i)jU £Lx>Mij .Tosh (1992), Walsh (1951) and Wessling (1995) 

I ji jt ^ p-.Nl Ula :(p. 71 ,1984) J. 1/ 

D !jlyp JLa-ij jS tjjalll j <J^>cJl Jala. JLP aJL-JL. 

J} aJLkj 4-iUJ bU— _l>w. ^^c-hII ji’ Jill 01 Ijtj . ® ? <d J p jl U Si 

.®ol5l»JjNl oJL» 


5. McNeill (1986b), p. 5. 


pjjllll 4 jI^> ■ N iJad-l J—J .6 

Jl*jj ( JJ) i ( jwaua»cdl y jp^Jl -5JLpl Jaj JU- <_$! Jp bJLa C...... J .7 

.UaJI «JU JI jh U- <.(2004) jJbj (1986 

oSl jJl <J IJjIp j_^p oi {S^ N Jj5 lia^-l (■ j~J clift .8 
5j>«it oiftD Jl# ojw# ^^>-1 UL*J iliUJl oijp ^aiaa-jj .a/blt JJ ^^all 

■ilbjb Uli c# afTt-Ji ^aJI > Lv jJI t^tJl .®Lp 4-54L>4 jLL 1,5 jlx> Jp 

JJ J*a!L ojJj~#Ia Oj* «L>1£ *4-i ^JJl J ailib c. ...Jj lAM 

4-mjJL t^la^-S/l aip cJjJi p. 153 ,(1845):J ^Sfl lap \£j .iUS 
*yA ll 5yfclk o l _^il! JJ L^j^I ^ ^iSl j lS oljO JJ tii£jUl 

Cj\j*&\ Jla bJj J-sU5 LjiJ S^* JjS/ 

(5^Lil J,.h7 OJJyv®aJ N 4 jI Jail 4-^-li ^jA toJ lI JjAj ai tUlf 4l.^tftfl Jai 4^>-J ^ .9 
oli cia>- ai I4LJ ^Jl kijla^-bU 4 jI^>- (^5 «-bj o^Lp^I jj*\i-\ J oULJl JJbJ a-^LJI 
Oj^j V ai 4 -—jJIj <L< j il 4jjij l* liJp 4j ol ^5^ tojil aSj to^# 

V llU? 4y^3 aJJ^ aS? lift 

.pi*JL o jll 

o-iJuJl ^jijo iSjtj • 4o^ aa*^ sipj $j£- t^ij-l J tk..J j.r.j.1 J.10 

44 ^m * tjl ilift 0 ^ Jt^ 4 a^r^il jL>»a>NI ajS^ pi*J o^aJl 

^^a^-aj ji |%paj ^jpoJLp J-J^ L»aJ ^-i tJai-l J .^Jl..4J ^a^ _^>-T 

. ju^Jt jbjfcAi^fU ci tlr^a *a^^l °i* J^ 4 

^Ip) Anno Domini AD jJk^al vi^l y> y>j .Common Era ^UJl y^all CE .11 
J! 5yj-lil OjLiVl jjO {jA V—A>4JjI^ ^^UJl j*jS\ j ^laivlu»l J^OJj .(gp i l 

.(^ y - i l Jj) BC jwnj BCE 

12. CF. Moore (1997). 

|H*Jl Ij j^j Li^jlj 5a^«il oL^jJl oi -13 

J4 -^c^ULola# JI lap .^.IaJI J 4jjjlil jlail J 
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cJl£ lij U Jj>- JjL-Jl Jp <ijj>-\ uy tjlUJl 0!jbJ v ji jy}-** L r>?-'^ 

CF. Crabtree & Nash (1994), .ijJ-U»o (jvXjJ Oj 9 '>• Ji LibJI oLIjjJI #1* 
Ravitch & Schlesinger Jr. (1996), Thomas (1996) and Woo (1996) 
Seljill *i Jp JLStjl sbi J_«a3b 1 Sjliiil L^-J^jjJiS/l »( e iP a^»1>-.14 

_jLS J liUi ^ J-AaiS/l _/->dl Ifjjj .^jUl Ai* *—il^-d UL ajL 53I_j 

Eric Wolf: Europe and the People dJLjl Js-1 Jl i-iUill JiSlI 

without History (1982). 

A^bJI J jy-iyy-^AjL-P- JtiJtilj Smail (2005 &2007). Jail .15 

oJl5 lij U J»Jl J»L-ij 70LlJj tSj^. aaaJLLI J i_^a_ j 

cJl5 ,_^JI sJU31 J j}o aJIjLJI >_ijUll 1^- _jl Si jjl jyi\ ^jjLU A_bjl 5JUJI 

i^wsljl £jA jjw t> i^K>J (j Ah.ft dJ aJjJJI o Ui *f Jutlb Cjj^o jJ 

cAj^JLJI Jp jSj» Utjlj ^JlSJ l$L»l5b A-jljjlJl Ajl£J-l ji t JjN I AwaILI ^bSlI ft( ' .i t? ...ftl A>» 

Jj L* ft ^JLllI j4«Ai (j A*5L1 AjjI Aa (_£j^S/b ftJUftj .A«pb>- l^it l ji> Jjla Aplj^ Jp l>- .A-Sb 

■a- J UJI 

LJllSlI SiwjJl .Leopold von Ranke: «A Fragment from the 1860 's,b in Stem (1956) .16 
Leopold von Ranke: «VorwortB in Weltgeschichte, Neunter Theil, zweite :3 t LoSll 
lia Jl a^I oU-dj5 JLila jJbu>- Selj .Abtheilung, pp. XV-XVI 
.il_jJl iijk Jp jiJjl J j*e>\ Jl j*Ja*]l aJ ^ J L aII ^ a ,jj-tU ( _ f *~Ul jylsll* J .17 

cj\j jL-Ii oLa cJi>- (_s-iJl i £‘Jil <3 (l 

»jtj j»j j <CL>- J^bi- _/-5 J>- JJ i_4i5yll IAa jL^aI .(bai-i 1700 jA jt5U) 

.1757 ^LJl j -dlij jl*j 

dbjjL Jlk_^JI ^jjll ^lu.j ijlill Jas— Jp Barraclough (1955). P. 17fT.18 

Jju!Ij LjUajjj J ^ijbJl CJtlb Ajuji il* l a ft ft P : Ji lg5 kI^ L' .... w ...... l l J ^AA jll jJjjji 

j,..l.».d] L> Jb- JI iii |r jjp ojjl aAmpULI J l^i«P ( j'. /a . /3> w» j J5Ll 
^ bSll liLll J c)l5 (^jJlj - (3 oL«ljjJl Jp *JI jS'ftj Jj 

.(p. 1,2008) opci jdl 55UI bj>lj^l Jl 4»U>yi bjj! Sjli 

19. Von Humboldt (1997), p. 340 

Von Humboldt (1995) and Kosmos'. Entwurf einerphysischen Weltbeschreibung Jail .20 
Cojffjos (1997), pp. 55-6 and pp. ^b 5ij-L*u)/l JJ ^ J j i(1862j 1845 jus 

.79-80 

Jp vL>I j^a Jp slip i jda Ja^ i) Jj J j ^ 1 

.<u«LmJI i^lfpl Oj^A^i j*-* j iSy^ J J*i 

J ^ aL-J jii\ o^jJI ik-l^ CLl«Jai apUp c-i Von Humboldt (1995), p. IX .22 

.<UolabJl^ aJlamJI IjJl yr iHJi 

LsbjJJl jIjjV _J-I Jjbc-^l SLL- Jp >jJLa>-B :Von Humboldt (1995), p. lSJlij.23 
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tJlJU pU; jl ^Li j ilSSi iUo jl jULt -IbLSlI J^ ij 

.if _^LJ! y.jki Jl <S*'y i**. ^ <\y > J^' t J* y^i l5' 

tojdj-^la j ji SLa- J!A^ o»l>- LpL^aJI y JjS/l j' pf-j All iilpill jjl' y .24 

J_ - Jf .i-JLJl AjL-j^k J £Lp L.UP i^LiS y La j£w A-ip j^ •*» '^® ^ J x . rf ^ 

^Sjl, jlj i5JL-.Nl 1&J.1 J 6jLL-l ^ oiiyL jy i«iwtL-i itjj» a.U£ J i jLil 

jJUi JaJjl .^1*11 (JLJJ a.^1 ,>■ '*>?- ^ £• ^ ^1 

Lj^p il799 fU J ^ tjlUll y .ji-l I j* J J~ cJj>- Ji J& J LpL^JI SjjUI jl 
jl5 45 jjl i-jjjS/l ojlill y * jsU J i>w»l j ojb Ji oljjUJl •j* j^; (^ Irf J ia^-L-. y <_^l 

iJtll J—- Jp i^j •W,*l<r^j ls*\Ajrll *1^ OX. J~«* •iil 1 * j^> (1 “J-ijl' LAJi J -25 
U-y^JLl jlU i j^l yjp jik; ii*~k!l ^ljL .\Jp Ur~i J*- j^ik. JJj jdjjL jl5 
Jl O^ULi* icJaJI y jL)UU jlJLp jlS JJj jyjlJJ L_JL» liilJi £» ■'xrry'jP 
Irci ‘W.jl _*r^' On tff-c 3 J "** cM ^ ‘f lr*^ JC^* t>*J J> ’ 

^sVl yj& ji* ‘lS^ 5 jV*h -jijj' 3 £* -VrjW' < jU ^ 1 c ” i * 

. J*A)l -Jl*. I y\5 If jS\ jw»U^-NI *N>a ^ 5jjJj£ olj_^ Japi L~:>lSSfl M*J' 
jbu jl k_Lo j}\ Hi ,1^ -LJbJI £>bU jj^U jj^i> ^t (*4^aj jl \^i iLJL-j 

.LJL- <uLp y> (_5JJl ^JIj J*j ojJi£ Ji (1 i-»iJI £/S/l«j» j^ ‘(*-fel! V-JU l£~* 
j.Uk» JiU^i jjjL >-jI^ Jp Ji j>- y?r jl^ iWww.monticello.org J lij .26 
w»LSOlljA^i y'^y*yyr Ol .1789_j 1784 juLJjij «a*~1»3I 

.-..t< ^jjl jlSil J-» 13 J*. Jp Aip ^1 jjJI ij!AiL-NI jL” jj 9- ‘1776 J 

. 0 jXdJl oJl* Aj3 

uytj ^ ^ JSli^J! A jp c-»Jtki-l Jil j Descarts (1977) and Kant (1755 & 1963). Jill .27 
.iljJbfwNl J_j LLpSll l^slil J ii>L_pL*ll A^j-i Jp eiJ^la ^il>A (j 

.www.zeno.org J*>\ i Enzyklopadie derphilosophischen J^-l y .28 
jl ojJ^U j ji ^ i2-Cosmos (1845), pp. 71 jj .10-Chambers (1994), pp. 306.29 
y iaIIjIXij .IjiijlJ»—a-gj l^L i^zrf- frL~«Vl J5 Loj 

Secord’s Introduction in Chambers LpuI Jaj\j .Secord (2000) Victorian Sensation .30 
. Jj jSL. U,jSi jJl oUijjjll ^ Ja 15 JlkJ A-Jil ^jjl ,^-iJll ^ LU5 Vestiges 

l*ipl jl5 J ,yy'\J jjC.li ;J iJJj iO-U^.U j> J\cpN lir jdJJ b j 15 - 31 

,a.L»«p 1 jj. 

32. Wells (1930), p. VI 

i^<b5 J JjljJl jj^ajl Jl. iJj~lJI iLl5 iLLl jlk ol^>-_5 g&y oNjU i)La c-»l5 .33 
C,L,1 ^--»1.1957 i«L)j 40 J j j £)I :aJ_^ jki i$*-y liy ^-S iJliSlI a- ; j 1I J ,j-jJl' 
,^,-JI f*J-\ J_p-:: jJLJi cljis j V:M r^J 

eOA jL^.1 i_-st N <j! J*pj .oLix-Jl jj 0L11JI J>-Ijl <J A?-lll i| jll«jj5(Jl J .l~lbU 
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M IfiV) j^il y ~ OS/I ij£Ji\ tl» Jo 5 jiS olojJ BLo- oUcdl 

J JJl/ ojji {^JAy (^jJ 015 

olj^iJl U» ajL5 J a- .A« JI Soli,}! *u_^i4 (1970) djS ^Ljj jZi.34 

W* J®'ji ^ oL^kJl l$ij jJ. j a.*.., ki t ^jJLJl oi y iw.L.Vl 5jSUJl .ai-JUJl 
^k-J! ijj&j <.ji£}\ jUiiVl OjS pie ^tjJl cJ^ll J OiJi y-J*j -uy .jifll v_Jot 
L.XS-J .aoLJj)II ola J!*>- y oL-ljjJl ^.Jol *1 y\.yjjUi j^kJl j 
ijji Aio jj U 5 a— iL. a ija: ^—& Ji ioli_jiiJl y . ;i-<l 

. Jl aL» 15 Aj^LijI Jo-b Jju Jo- y jl C^-Skil Joj .a-*JLp 

Christian (2009a&b) ^iy^yjJ ijy J>4 y .35 
Belgium: Verburgh (2007), Canada: Reeves (1991), Colombia: Velez (1998), J ^\.36 
France: Morin and Kern (1993), Reeves, Rosnay, Coppens & Simonnet (1996 & 
1998) and Nottale, Chaline & Grou (2000), Germany: Lesch & Zaun (2008), The 
Netherlands: Drees (1996 & 2002), Spier (1996 , 1998 & 1999a&b) and Lange 
(1997), Russia: Neprimerov (1992) and Nazaretyan (2004), United States: Chais- 
son (1977, 1981, 1987, 1998a&b, 2001,2003,2004, 2005,2008 & 2009), Asimov 
(1987), Kutter (1987, Swimme & Berry (1992), Adams & Laughlin (1999), Mo- 
yS3\ y> JujU aJjLo ^b£il IJla_, aowitz (2002), Gonzalez & Richards (2004) 
Primack & Abrams (2006), Stokes Brown (2007), Gehrels (2007), c^JJl 

.Genet (2007), Genet, Genet, Swimme, Palmer & Gibler (2009), Potter (2009) 

5 J 5ls r <> J^ b-Xp 1 .1996 Jj W. H. McNeill (1992, 1998a & 2001). .37 

y JJ SjJli-l JL jiJU fyu i^bJ y _j*_*ljJ 

Cv. ja^JI yj*i 01 fyJS Mears (1986 & 2009). J&\ .38 

015 ^5(J1 y of k->!>lkJI y li»- ji$3\ Jy^ ‘plo J5 jj .._/>U»ll 

A>wU- yC£- £ijtJ .yyA ^lUII y Jai A$»-j y Aj\j aJo 1 JLap- yu\>- 

.Spier (2005b) ^a>\ < j pla 


^LUI Jurtrttl uLLuv^Lo 

1. Monod(1971). 

yjj .At^Uoil oljjjt a^ J^J jlajJl p. ISLilSL* J All SiiL U1 .2 
ola aj^LoII ol^db Jo L. a>- JJ y$ ^1 tolpjli-l ^ o!AoUJl ot t-~-. ljut ^ oBi 

.ijya)\ y ‘■yS jL^oNl j V tL JJ JLJL l^ Lj Ui ^yjj 

oL^Ml AjjUi Jo ij 6y% jj&Jj *A4 US flJUi-l J £jy-y\ AJ* On .3 

j oJjL- c-j 15 o_^3U jllo ^dl ii'LJl a-o^NI 

LI,! J y :—« y a^J (jlkip Lkoi »j\y\j ^UkJl UiyC jw Ajj® (j -4 
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dLjl <.1983 Jli 0/» ^ Jj -Spier (1996), p. 14 oli aJ 

Uxp .(.IkJJ li>- 4 jLi> ^ J£j 1/ <ji3l edprocess-structure U**Jl 

yjL>- <_j!iSsJ If..::. ) j£l jl < a jj^Jl j^jl^il *~{* 

5. Chaisson (2001), p. 234 

jkOSil— J<p iji Ji Jp SjJliJl jl Jlf>-,> Sj-AiJl <> alJaJI ^ ri 6 
,,Jp i^rj ^ . J^Jl a_pI» J y~ J1>JI J! AiUi ^}j_, -Trefil & Hazen 2001, p. 232) 

.ojU.1 J a!»L«-i 1* j*m dr'* ^ ^i* 

7. Srail (2006), p.l 

11 ^ ^JJI y> aJLidl" J £-lj ,> ^4 P^ >Jl iS c31 leW 8 

oUJk jAj <(«Li-l Jp -Ai*Jl P P~i </® 

<1)1 jJUj )lj ;Gell-Mann (1994), p. 23ff p>\ <aJ p£ <-««-» j j~a»\ <jl»_>l«ll Ulj^ 
Jjb- ji . a£Sc« ji- jJaJ Ifi^J <oS*JI J? J Xl» lip 

iyrj { JU> ■ A*-«C ; lo L. <oU^*11 oUik-p*. aJ(^»- AieJl ^ £_>J i-i-pj <4' 

j£J S-^ll oNU-l ^ V* ^ <i <J1 •W 4r 

o* tj ^ ^ P-3 <J*-> ‘j***^' 

,2bj/U ij jj~£ *“-/* li 1 )cUUJU i! oI^iUxnOoj iP -AP*«il 

JJC U1 s.i.lSTSLLi .Cf. Gell-Man (1994), Chaisson (2001),pp. 12-13 .9 

Waldrop (1993), Lewin (1993), Gell-Mann (1994), Kauff- p>\ <-Aidl oUljj (Ji 

man (1993&1995). 

.Norbert Elias (1978a), p. 32ff^^^l^lpAia^l^8_)lSojl^ a t ^ ; ~JI J^&~.Vl 8 .10 

. - -»_^ J ^J| ^,^1 . *-*■ .-.■■■•> -j| ^JL£w*I < a A~A«3^Jl A tf . Jfll l (j A-lS” <LmL« Jj 

(I; SU i V <oU^JJ li.JL^-1> •jlf* 1 ' (vip <J>I 

.L>-^J jJl ji aIj^pJI (Ji 

oJLp o^Ji <^jLJl ,j JiLcJl J y- <2008 J <^l j(p ij (SFI) j liL* Ajjk jiy> J^p-. 11 

c_ JJ 6 yjyr -A^l j-jSj Ji* < J AiLiJl oLy-ll >~kj>C ibJ jlSliSlI 

c j_j puj. aidLl iibiJd obji-ll i-ajj *j J y~ ajjUa a^j*ll jjJ ,^--3 -oj 

6-jx>- JlaJ J .« ( _ r JUI Ji. <Ja5i <iUi Jjui : Ji Ic^ Ja*JI oL-ljJ o*l_JI J* 

.jv^jo-I ( Jp SJUlI oJLp »j Jp <ui»bll «ip 

^ ^ i^\S <1976 f lp J V-AS ^ meme (4' ^J 15 - ^ vr- y I 1 ® - 12 

.si^ojl J Aa^AP A**jl^ <(j^_J aj 

13. Cf. Adams & Laughlin (1999). 

14. Smil (1999), p. X. 

Chaisson (2001), p. 134, (2008 & 2009). ^liJl ijii\ iiliSU. 15 
IIj> .aJL.151; Ijujut pi { lip o' J-— J cbj <ol>- ^ ii-.16 
SJUall jJLpD *j\£ JI J-A- jLii <1975 j aS-SU^Sfl AiUJl oLUp bjji 
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^ J U ‘5J- 1 obl£jl AilkJl olili5 «aJp jJkJ U» ol JJ1991 pip j HpUJI 

Broda(1978), p. 41, and J*\ Jilt ja j£&p\y, ^ijdl 

iiis *-i>d l*>k J-w ^jJ AilkJl a»IS yJujt p jSmil (1991), p. 63.. 
*rk ^ L. (Ji ."Ujj iOs-j J£J AilkJl \ijy Lfclc. jJkl ^ tO^Li 

ojj sos-j j£j yiyi g&y _j! siiyi oiiiiSJ uu vjx>- o y^-ui ^ t 0j —>lj 

1^ S-UxLl J^JaJL ol jJlJI 0 Ia £1x 1 ji Ahjf. J jj&\ /^1 £^bJ| 

J 4IUU-9- Nji jt J ajIj tJI jpS/I «ii l4fs^ ^ a;L Oj~jL£ dLjl J ^zS .Oj~jli 
uw»Lx>-l sjp ^jJ JU-I ^ ^AL*j .The Life Era (1987), p. 253fF 
. J~kU iLli LjUll ola jt 5 £ib «y ,Japl l* jA_j tlj-li* l^L-• JS-. . 
y>J ‘ er gs"' g" 1 -. auJ AilkJl oliUS O^LipOi iaJ jjc? J Chaisson (2001 ),p. 139. .17 
.(olUa-jD J'kJl j*Ual)l) olJj-jJJ SI plki pA-io.l n_jl^Jl IjLa Jj . 10‘ 4 watt /kg J a _«j 

18. Chaisson (2001), pp. 136-9. 

19. Chaisson (2001), p. 186. 

^ o*J*i Ic^ 70 jSi (»_>- ib5» pXio^ Chaisson (2001), p. 138 .20 

^UU ^Vl JkXd (fUb iua Jp klj 130_jt) Ik* ^ JL52800 SaU Oj&^n yUl 

.«Li 


■ 10 jl-Xill Lo (_5 jLJ .21 

7/omo ^kl jUl Jp Ojk-JJ gS/cj\j 4 Ailb Sil£ ^^JLJl £ejldJ 0,*~iU pli J .22 

«A&Jj. ^Ull 01— ’>y\ ijd] jUJl Jp oJa~JJ pli j\ Jl ^jlSj jlj habilis (2001), pp. 202-3. 
‘(2001 & 1982) Ji» cj y-j>\~az>-\ jLi! Jil j Reijnders (2006a) ^kil ^jX^j 

Silt jXa. 015 jbU ^XJI ol J1 (2005) JJ dLl>j (1992) 0U_^-j 

jUl j.laiu-,1 V’l Oj—.Li *)jil ^l cJ^ jj ytJJ ^JL 

AL»i>»ll AiUJl ol^b L»J» ^ Jii ^ Jk Al^i OJJi |^PJj tA-pl oUx^mII 

I y t o*J x £j f^jl d 0j~iLi <^zS ‘2008 j»U J ^jjJlSOj ju^ J 0 ldJ 
f^jl ^>Vl 0l £-pI^J lj^j .L*UwkJl aaJU oJ15 «^ a^>-j 


23. Chaisson (2001), p. 201. 


.LilJUixa oli 


‘^'b^l j*jj blj ‘Ol y~> 8 ^JUl 0 ji 4A_jL_^S3l 5iLp^/L .24 

l^alb olilJ5 *-j'—>- ^ ^ jaj (0LJ)/l j* 5jIp) aj^LJ l ^e> 

‘■kl J 40 *J~* C 1 ^ J! ‘iUi ^}iJ A-Oi ^JJI AilkJl 

Irri ‘((j~«-iJI A«-i ,y> ij* Oj^> vlri j^l j*j) g5 /kl_j 1600 Silt AiliS 1 tjlill J—. ,Jp 
iJ^>J.I ,^-U- Ol Li>l .gS/±>\j 170 JI aJIx- j^S/I iilkU ^^11 - I../.H 
-(k^l ^5l JJL dUi j^pjj) kii ^ /kl j 24 Ailb SiUJ t < _ r _5UJl Jp 

aJ Ol c~j (Ole-ib ^jLaJl ‘,^^1 :j>J0 *-l>_^50l i ^JUI (1:87) ^^-#111 jUu iJ_^s 
/ cr^' ‘^'^blaJl x-5 1^5/klj 23 JI iULt ; jJ^o AiliS 
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540) siLL»U( a^aa- OA£- aUl <£# £> ‘>aij jl J 

/J»lj 35 Jl iaii J^aJ (o*U5 SslAl j 25 >4>l g t J»lj 746 = OUJ-I t 0Lo^6200 t( > 

(A»l jl-5 44540 86) 4 jJcJaX«-X-* ^ 1700 a^Ajj^S 5 

ja«3 Jl J^a* Lima ^-L-5JI _j-»aAJ HO 1>A53» ^ 4^5 /i»lj 52,8 4 J~a»i Af*Jj 

23 

jji. i.jUU - ■ ^ 4 JLIi J*i 4*o1 £>>J aliJI Jp 015 All J Gell-Mann (1994), p. XIV. .25 
. JSLill oAa Ji* U ^ i-JU- oLjU« Li IJA5 bl b J>>- * J' J*L«i ai 4Aa«_aw> 

^ 4*^bJl J5_, .aJJ J_^Jl ill ^ka-3 N aiOAli ^jj iJl^ll J £~>*ll J-t ^ 

.015 Cl i4^ij ^31 Jl £» lajt Jaiz£ ai JJ Jl Jj JJl J (*-$s* 

26. Chaisson (2001), pp. 143-4. 

Marshall (1998). JaJl 4 ( _ r 5 JuaJ^a- Lua3 ^ -kaa- £jJ >27 
42003 ^jU J aJb SkJ^ ly> JjV J^aJ_ja- ia-» v>_J 3 J3 ^-1 J .28 

(OJJa i_a-I 4 j*ju 8 z5 ais .<j^)l j^jbh J**; ‘-LS’* ,>bA oa_j— a Jjl Jp JApI <aa5 

0>3 ol : J* ‘crOMJ>*- 8 W Or* £j y> A*j J 5a^r^> jf- j 

j ?aidl <_>L3J a.?-Jl ^ aJ»>LI iiUaJl oliia; Ja >3 .Ulc a-aL* iillaJl oUia; 

jl yj OilaJ tilaL—j lObaa-l !jaL c. i i O .1 »ljSll jJt*j ol ,^a«j ‘Lii tSj^yr ,j*Jl -c**f 
ca5 ja^J ilili ja- Jpjl5 ajL J>JL Sj ?aJI>aJI Sjj-iltaj«_—a- <.j^ej k*j 

015 lij If la5L» J>\ jl JjV ^LaJ_ja- la^* ^AkA« ^laau^l ^p ^Ij ji~ 

J jJkwall Ula fdliuJ Ir'Cr'J - J_ylsL-jiajSll jJk-all la* pfL ol ,1UJI *boi *_Ak£ ^ 
; ( _ r 5_jLaJ_ja- J^ai LUp hrji J liaUuSM ^ Jj Jl C-J^a-101 a»jj . L->jj J Ojil ^1 
J 1^- iiJJl oJ^- LJdJl Ca-baiP Ju»l y* j5Lb l^-a-l (Jj^T ^ 

la-a* ^J3a<fla lOJLlj J^L»- . ^ , ^Lk^ll Ua ^laaC-»l OjJ -L->jj J »iA!i 

.Aalaa»a-.l J (2006) jJb J jjj (2006) J;a-» >-i^5U ejp laj_j .Ip^ J5i n^^Jjalja- 

1973 |>Ip J jjlS 0jail^ ilaJl J apUp ^aJl j JLlI tail jlJ0J UjJ» ijjlaJ a-~JL 
Humanity: The Chimpan- 2007 J <ubJ J .(1986) J~j OAilJj OjjL oyr A^aii 

ojlapL <^.SJuaJja- ia^» ~1U.^^ Jl c> Jr-jj alii)! jlil zees W7io Mfeu/rf(>e Ants 

l >.^ r iji’ y\ l-ip j 4^53 o Aksj J -uaiw-J .p.24 «0J3J AabJl Oy'jiJ' a^^ 11 

.AjbSJ £flall jCm ^all j ^jJl A»a»da_j 

. J-15 JS3a; U.jL£aJ a« ^ ,1 Jl iL- caw' ajUl ^UaiMl U*p ot .29 

£. J.LJI j JaU oa5<2007 25 J ^ la-.» cJua» aiJ .30 

t^Jai J l^—a 1 >aa5 ilO Jl (•!^p' jaij .oJbll J-a»J' ajA^ J aicdl 

J . j&\ ajju la) ;a_a- A«<jla- ja«» Salll ^Jaj ol^>- ol * Or^ <JA^» jp ajL»-NI 

oji* ^^j^l J4 ai |»^ill la* 0! c-5jal iUIUL-Jj J t J-» OjJ J ^^>»Aill f_>Jl JUi 

. J5UJ.I 

'■o^jfr $yj Oj-jLi dljl Ifi t 2004 j OAAi U.U- JjLi tjlill J~- Jp Spier (2008). >31.31 
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‘ Wja <Jj ■Cv > j ^ji~JI jty ll jyS ^jjl; iLa J 

2004 f Ip J oL hu >[>■ j jj^ll ^ LJbJl L ol ji}* ( »J& ^ 

ji^») 2005 flp J SJjJl U^j Lwl*- jj £*jUl j jlJUI pkdl oLLp : 

'j*> J kit- A*« (JiJ t2008 (.U ^-jU jjj .(jj^JI £ijUl J jliJl j^kJl J y Jjj 
2009 ^Ip J j£*mja J itflf aJj» j*j Ijij ‘ jljLa j ^jbJl J Ai*ll <—2 ISaJL j&ci I, U‘. 

JjAII jijll J ^jl All j» Ja is)lj 4,j\jljji]lj 1 L 1 JI j i<LJl ^Jl: jv£Jl j^laril 
\j£y> lJL 4j»bJL_*l Jj «Aa J£ J o£jLJ Ail j .(<Jol jLaA-l j ALLJl j 

i>® <A>»\jU'd UW»UaXa^l ,y objlA* £. 2004 fL J ^Jl £jJ >^11 lla y Jb-I j 

.LfS_ - r"“ oLLaUl ji5l ,ju y obUUI viiJj oJl £j ^IIp Jl «iUi ^lU 


4 UHII <JuaiJI 

oAp! — u -t£L«Jl oljj—«Jlj oll*».}Ul y Ojfi Jp ^jij j ^SJl jjiaS y 4 -JU-l Ljl5c>- .1 
\xSayj AxjJaJl J y «~JjJI oL-IjAJI y lA»- j*i£Jl y O jjiaS <la jjJu ^ <LJp ^_aLu 

S*"^ Cj* J5*^ j—*tJ -Oj^Jl ^jLJ J*«»t oljat viUi JS *4;t Jij ., £_^S0l 

JjS/l JJliAJl* £jwj yy. obS Jp aJp! J pi Ll&i-I #JLi ^Ai j .0_^SUJ ^£11 £pL)l 
J>:» O^wLi 41983 ajIJJl plkJl 0 jSt ^U- viLJ V LS, <.1977 

Eric Chaisson & Steve McMillan's Astronomy 42005 tjjki\ wJU«j 2001 «u^Jl 
Jck/o^ (2008), David Levy's The Scientific American Book of the Cosmos (2000), j 
Cos- OyAJi <lLjl jCm Lit j Ajmand Delsemme's Our Cosmic Origins (1998). 

mic Evolution www.tufts.edu/as/ wright_center/ cosmic_ evolution/index, html 

j>"t (jJl 4_--£Jl y j>4 iAP <illj (JJ t_iLij . |JL>. 1 Xy ^^JUl p.jloll OjIj 'fiy jJp 

■^-1 ^1 <*Jli tj L £'s l*Jj 4 jIapMI (jwu 

4 mAyj .4^u)l 41 mJI jju (3jiJlj 4 mJ| ubyu Li!,2 

(i^ 1 til y «Ijte-J ^Jdl yfi\ LjL^l, SiL ill yJV 1 

41«Jl ^p tttj 20_f>w Jft LSI4 1 ...J1 i}j£j 4 ) _^PjS/l <31 4l_JUJi (Jj .<(J 

JjUai ^aJIj) *1^1 ,J \+*iy Jj oJ^jaU y>j}\ <4* y£~S y$\ yj Jl _^Aj iLa^JI 

.41«Jl K^iyii <CmJI ^lj > » I .,»l t .... ‘ JL . (^ ,w> jjl (JJL>-lj jljU 

The International System of Units 4^1211 j jljjbU JjJJl <_a£1I tj Xi ^jj| . -C U lL; .3 
9,192,631,770 ti«j ol^i ^Iji La jIapL LjUI ^ ,(SI) (2006), p. 113 
y .^2115 yp Alp 133 iJli- iijJI ^»y» 1 ju ^T....,. < lill 

S-isjJl olAvjJI (ju y SJliJl j£ju .y ^J| jL_a J Jjii ^ oljjbjdl aJLa y jt y jUll 

.Sa-ljJUJL-^LicJall jS'aJI v_Ji oLa; Ja^ilL jtLl^Sl IyJl L^JL^1-.I ^1 ^JliVl S-^aJI 
J JtLaJI oLLp 4»wAi 0»L- J^l jUviNl Ala O_^Ja ^Jl LSLa^Ji y^llaJI J5 tlLi .4 

UJ^-JjA-AI oL^i tjl ia S-AaLaoLai^l aAA jCju <oJUk Labi <J lUJjjvPjj ^>dl 

.Lli j^il jL»AlVl a*j L Jl LfL«»t 3y> yi\ j»jJAlj 
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iLa dUi JJ >U J jSl' Jp Sit* <j\ Jp ^ cT 5 ” ■$ 

y, dU- JJuJI iJi»Jl JaJj .LabJI Silll £. J &j SJdill Salll it jX, olj* olS^- 
, :jun c^ai l JiJ >1 a1SJl. JSli; v^U; ^Ji s^JLi Sj^i «*;UI ^'j* 11 
lSL»bja J/j L ^ oilaLl *»jjbA iljJj iiJaljJJu\ .Chown (2009) jiijl 
Shiga (2006) and Chown (2007). i!Al* ijlajl .MOND 
| jj la iiS^U Jl Jk Jbj Shiga (2007). lidJall SiUL bLflJ Jp iLLi SjlaJ .6 

j . a-1 1 j ■ ■■■■■; Jl5 jj£Jl J Olijl J^>- U^Jt 1 |j4 vl^il »j-a!I 

^Sl 4 11 U yyy .Jl J^b" : jJj**- JJ ^.j 4 ^' <Up J«-jS 4 LJMI tflUb ^Ui-I 

jSj— Li Ip y>2> UjL»b I Jf*^ 4 *'j^l ‘t'£j 

jsP Sid .--^-. 1 ^jjl Ji5>» JSbl; vllUJI .^Jp iiyw aJJ Jy- J»Ljt klUi 

t(J A^cu ji- btj 4^it ^J>l ja. ww*Jl a»L-1I oIa Jl. j%p Jiil -J 0j5b Ot -by Jd>)> 
JSblll ^ llr j^J' Jh* 4 J*iJI £»l _>M J. JSLil .A* J^ teU cA* ^ 
j dLlt iL^jt Jl 4 Jr 4 ‘ '■** -J^* jb*JlVI jdjh~~i ^ J 

{ja l jJuu apLu> iw«£ btj lajb>ij 4_~£ (J jlaJl J 4 -*^ 0 4 “j*J ^ 

. J.,a:..,U j l. cJ^ J SJdli-l 4-*i*3l ob^tJl 
Jli \S u^Ji p*jj .5Jjl Ujlfpb La Sijl_pi jiaJl Jl J* 2 * 

j olSe»wJ 1-iLii j£Li 4.L-P- ^r*P ^ Wsi ‘O^Li «Lbjl 

.Chaisson (2001), pp. 98-9 J*>\ .jS -b- Jl jfi>. V 1<jj vl>t^»-Sll J—L-i ol» tJJiJ.' 
Lamerj Chown (200S) jiajl ej^J' o(J *j «bd>' J^LllI Jj>- iLLl »JD 

.(2004) 

J_pcJl jy\ Jjl 01^ ^ ^*jpl ^j •Oj-iLi JLjI y i^L-l)ll _ r fiP» 5jl*i-t ^ .7 

^Jlil 4 A Jjlij >!>% Jjl» «j\£ j Cj^tt Jl 4j j~i ^r 4 a 4 

E=mc 2 il ^pjj .80 i^Lo 41993 4JUJ c5^ C-^ 

:(2004) l»jli ^b»l ^xAI »b>iJl (IU J-3 ^1* 4 ^jL11|1 L_^-p Jl J^~! 5j ^ 

Ojl-iji .o <a - JjJt>J)llj 4 Ji yi JU—1 »b js^' »lf^ C« (>* J^“ 

Jyiji-.U .ij jilSilj 41903 J yjj> j* Jll»i)/b ‘1900 J 41875 J 

j. 'rA-.J juu L^jt 4 lU% JL»Jj .E=Dmc J a)jU. obfbi->l Jj o^Lt; J j^S JSblj 
oVjU. ,y E=Dmc 2 L^l -U 0 4 ^ iLJl j*j . Ji^~« J^L; E=mc 2 

J*»Vl j Uj^l. ,jdl J^S(3I a^JL. ,^3 jl 4 j5J.I JjS( 31 £utJl j* J 

li,- jSUil 0jSCJJ ^lllj 1 Jor j^ saSJI J*)j 4^-e 4 ^' ^ 

.SJjVl L' J^ 4 5jlJb JJ Jlc 4 j^ 5UI jl»JJMl A*j 5JU -36 10 y*S X* Ji 

Ot jJL. ^ 4*JJi gj .IUIkI 4 j liL- jXt JUp> 1 J.U31 O^Jl J 01511 jt iU*- IIpj 

.0J JLLcJl jDjiJI j Jp >t j». > «.^ a: ll 
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The ( y~~* >■ 7 '^ j* «•!* ^JUu c j^ i>* <-».?j*il j j£> .8 

The First Three bj£jJi Zis jiSS/l jlji*Jl jl «-i JSjj .First Three Minutes (1993) 

oS» jl V-.W J_p- ^SXJI £aJ>dl J_)l—j Sjle- SjjJ and Three-quarter Minites (p. 110). 
ji l^Sf ‘(Hi 4 tJ^)* 4 1A* .Ul^- L^-LJ ^^Jl ^SiJl LA A-^ yk J! l^ol yj Sj^UJI ,_5 ^iJl 

Vr* -^-5 jjtpJal-J IjlLu p\}\ 5j>UlI ^_ljj jSb ^1 ■- '.1C 

til tS^ Ji.$ .L^i*-j1 ^ji\ SjJp»LI J_jkil> djj%.U Ji tljjl j> l$ji Ifj t(5»JLa d)l 
-U> U J . 1973 pUJl J jj\S jjJjl^ jUajjJl SjSUiJl pL^aJI ^Ip a. iU> ^JUl jLJ^I Lull 

jjtjjll (jiiaj La I jvS^UpM (1986) jL*j siiil J>j jj\j j js? dLiUajjJl jJlLaJI lllp ^La> 

US’ 11 tA : n ; .. la ] I C-jl_jiJI oja C~AL>-I J <til t.ft. H .jJl £_jj| >t 5 ji]\j >_a. n .^ ] l jtJl J^/l 

Id tUl^S Ojt^-1 Cjw. aJj! J»j ji, .*JUa oJlS jH\ Ijil puZj .Uju »J ilbsUa 

a-aU bS\ J>i t^l <—i j *j N ttiUj j* p jj . jS/l a-Ip jA U jl ^Jp tc-il_jiJl dAJ 3 j 

j^Sj OljSi yrj gyi Ji tAi»»Jl Ji^LalL o jJai k*_kJl cu;lyll jl J .1>j ytJl 0 j* 

Ojl j^l)I oJla 

tOljSl (j 4 jla jSfl i-Uljl 0 _jS^aJl jJUi i^at 

tp^AL' tllLJI jlU jCm iU]U. ,ka»UU l Jaj 1$1S CJjjk ^1 j taiJadll j^£Jl» LIU 

bF" ijr^ t^l UajJ J 1 Jai-I 1 . (1997) ij^ei\ 0 ja 1 J3lj UtilJa jj-aj j^jUa 

Ji»j «J~» j U^aj JS i_—p- ajS/ tljjl UpjJ I j* j^SU t^i j fjj t^ j >-1 jl ^si 

.U;_^ \iy>- 

jLU^ ^jJ,l tilliJI jiu ajMA 5Jp JU> JatAJU .iiiUll 0 JA j jF\ J>i ilUa 

ailllj SiUaJl j^UaJ j* "$S jl l J* i liaj .<J&* l^i jjj » jji}\ Ji* SjU.1 jl jl 4 Sk.ljJjUi 
0 3 * J tijlfU A~-Ju .«_J~ajll Ol^kLl ^jA aJp ^jA (_5jP-VU ( ^J J jljlol ^jA j j$Ci 'd 

CF £j~* *L-«Vl ^ jZ~~aj ajj-UI oU_^-llj iajj^JI oly Ll j^/l 

oU^-.ll_j ju_jl>Al_j t(| - ... „ft, l t jpb UJl jji^a. Jl Jl oL*jj\iJl 

ol^i UUkll oUjLil 0 ia ju J^ak .aUjC j aju» Ji J.UJU j jSi Jl j ol y>ll oUc*^ j 
Ja« ilUa Oj£> Ji 4jl jlLtJI ^llp ‘AjIJ>- JS l C-i_> j_j . lUla 

Lfj-kaj ipjJl oja *\ i^?w3 aJJj jl £*aJl _^J ,»ja aJl^JI j*laj j ^jilj^g^Uj 
• Ja ^ oUL ^ILi ^ JSwj g~~-j Ji t jl_jSS/J ja Sp yjt ^1 1 JUJl ^^—ll Jp 

C J -<2009 8f 2007) iL^J.1 s^judl jl/Vl 

‘«2lJ jJ APtjlij .o^iLa j5j>- 1 jl_jSl J-PJ JjP^lJiI ^jA j j£~m t l _ r oUUl Ui J$i laJ jj 
ttia%ilJl«Ja j ijll)/l CJ1S ulj .^Jjy tdJ Uk- jSLa jf SjJjdLI jl^sS/l Jp JJi ^1 j jSb 

jjJ tsl j^Jl ^hjWI ^jf- ^j\£>. j s^Jxdl jljSVl t_~*JU ^ 

.1$—aj Jarjj jl ,j5U»j "V ,_,Jlj t^olSjl^Ss 5jji c-U; oUJ ^ oU y^ji\ j Sij .9 
i^a Jp dDS Jata O^JII J5Jj .'Jjl OlSjl>Jlo^li aj^Ul ^jSbi A^jjl i >)l J^U 

• aJa J ^a o_^Aj Ig „ < aw .i i OkvcalJlj oU J Jijbj Ola yjj m 

10. Chaisson (2001), p. 11 Off. 
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^Ui< ai «iljLldl Jj£l\ jjkJlD jJkjl J jju>j Jantsch (1983), pp. 82-9. .11 
.iijUtoll jdl ij)jUllil ^jp £4^>Vl b JZ ? * * *"^ 

tE—hv 5_^_iJ! di>^L> aJwoj ijlAi—'y L ^LudVl aJUp ^y£- AdUdl ALjdJl e-\ c JL^. 12 

,E=mc 2 iwLlI ^Iopco-L ojUI aSQ> ^ .JbOd 

13. Chaisson & McMillan (2008), p. 735. 

^/jbj . aaE^ Sjl y- <OjL>*j 3 JCP ^lip 5yj*\ | ,■■■■ '> ■ Aid ^ijl 3^~*S/I ^ -... iL .1 ^^IpaOp .14 

^jJ-y ^1 i jLill <ijl 3-^Jl SjUIb US j.lJLiw-1 dip pzi ^neutralization o_>dli> ids jt- 
Jip jt (^1^'-—' ®o*>-^zil SpLpId Ads' 0^3 id03 .Id L ..^ dldl o^. d -1 U>M>- 

jj-isl (d jpj .lO^A ^ j^Vl s)Ij y^L3 sldijl si«*J j o| < ~d-l «OA 

. AdiOl ftJlA pi .tdZ . p l '. .~S~ 
.^jjJJl aaO .1 i 0 pIaL£ 0 pNI op-I OjSsi 03.15 
^lajf aLS yt CaI jA d^L) jIOjLaa l .. f? 0 d d iJjSj \rfj frli y~}\ wA ^A*l l ^pd- .16 

J~aJ ^1 e^ULI olj-Sy jl JjOj JJLii jd-j^ Chaisson & McMillan (2008), pp. 592-3. 

\t- l*p Ljdo |*J 13! 'i/l y~l\ jj-J j j>oJl ^ oi od J l aES ^ l y 200 (Jl 

. |*pdJ ^S-Sj \S> jOp- ^Sdj *)/ o osd 

17. Chaisson Cosmic Evolution web site, page First stars. 

Jp . La AlOilo. [£ p\ tolJjl jS3\<ly>- Joil ^ 5 jjS US dU cJlj V. 18 

Chaisson & Mcmillan (2008), p. 670ff. t«JliLl J__ 

19.(2001), p. 126. 

0>jjl sjutil j^j dUi J rt-JJ .ol y _II jp oljLJu iop Jlp O0>j A3jyill Ol^pdl JS ji i iOj .20 

^OP Ap-jO ^1 wi)3 . Jaa3 AJOp 5000 ■/!> 4jj|^ liUp*jl J ~~~^ s3^^ 

ooir |d jjp yi.Jl ap 11 j:.pI (3 ‘tS ^ »dl iloipL ajjLaa a*^Vi 

/y y-S 3OP aUp IpjlOJl oIaj oli^pd.1 ( jP A^jlzll tOpUlSd-1 ^JS 0^3 bdUoJ ApOjj . O 

La_^J jjpljJl COS_j AOp! jLIp 1 3 y*j {ja L» £_jl yj Ax3_^dl 1*0^^ £-A lAjjpdl 

g4»jl jjp AjiiiP (3 s *-!_^a ,j caIL&jLipL j_j-dl 3S jw-flj jdj .(a^pUM Lj yt) 

AA^pUL.) Lj3 . AjJ..L...11 oLjlSJl 1 ytSj f Oii Lfjpl_> k^^kpdj A J L bj\A\ 

.AjJLaP j\fpl LL Ifll d^lil Jjp f*^ p»j | jp dpcdl a j.pll d 1 J l a^Ip yMjSt tJEll d~p 

21. Hammer, Puech, Chemin, Flores & Lehnert (2007). 

22. Jantsch (1983), p. 89. 

23. Getman, Feigelson, Luhman, Sicilia-Aguilar, Wang & Garmire (2009). 

Chais- ijliil ( J_— <.^JaJi .loioJ JS\ iAiii-1 iod*' (J s “^ do^LoOj'JI a..Ii.-,. .24 

son & McMillan (2008), p. 439ff. 

25. Jantsch (1983), p. 91. 

: JaS A-ldj il j 10 26 x4 :5 jUI I0 30 x2 :SJcS ^ ^.dU dip- d^-Sll iw_^Jl ^1.26 

.> I0"x7 
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27. Chaisson (2001), p. 148ff. 

28. Chaisson (2001), p. 150 and p. 240. 

*_jL—>• (_gjJlj (2006 i J SN 2006gy ^ pl*Jl js- ^0»LJI ItoLliSI Oj£> -ii .29 

j>tj Jju Jp £*l^llj (NGC 1260 ayt J iL5 iy 150 jjSl Jp di5 

Ofek, Cam- Jail (oljl^ubVl oJa Jl. ^p IIJIp- *51114 ^y- 50 j-J> 5u. 240 

pLj-aJI e-ljlp lUJ j alij eron, Kasliwal et al, (2007) and Smith, Li, Foley et al, (2007). 

J1 SN 2006gy oUL .JLi\ bj£\J 5L*lf y 5*t-l y J15-SOLUl 

jisl c)-ti — iy] __a* JJ J 4 &JI jLji'5fl y> j!5t— JjS/l ^>«ill 0^ ^*011 1* yjiy -Jl c)t 

jjJit ju h »h^> o5i3>l llllA (^Jil oj^]l jJp jwldl ( ! ■■ > ■ . Jj ^y 015Ujj^ 

UjJL>- 5 p y..<i< j*pUp ^4 5^5 oL^j 5^»»ll L^jlp-U a— ] jUl)[ JU 

www.newswise.com, 7 May 2007: NASA's v_-55 J JuSfl JJ 

.Chandra Sees Brightest Supernova Ever 

Jmnll (ijU^rw^La 

l)jJjjJ Ia^SsZjI 5jj\JL* oU-1 jil J>- ^jp ll»w 4 jjSJ£)I 5j^sM OlpSjl 5_y JJ^ 015 .1 

.(2000& 1987) j 5 j _j5ill i4ji*pli-l LL>- Jimp-")! J^a. Ojc*- L yaj 

ojIp oULJlj (^SUiJl JUp Cijy y» _pl5Jl Sj-ixu J^oill IJLA LaJUll oULJI .2 

oL-ljJJl j _)y* c j5j IapJL 5oLAa1I 01 jdaJl jj 50lwoa]l ^l—ll Ip 

.4jjaiuJl »L»«5dl dOi J (j* tL>- jiyJ\j J_j>- Jj^L j -ii* c-5w j 

J»JI (0j£Jl J t5 y^ ^51*1 j SLmD aL^JlI £l j>^\ y 5L»L1 ijjaj Jii olf >-j J^-t y> .3 

Fox (2007). 

J Jp4 y 5i*a Jp 0_^^ 0j5]l J bjlJ p 5il5l)lj SlJ-l jy^> (jl) (JjpII cmPvIi Ot (-^ .4 
Jt* Jj>-1 yiyrj jj* Ol iLL_i L5 Uj *5lcf. Aunger (2007a&b). «(JLwf J 0j53l 
Jl J-pJ Jtf ijUll «Ja Jl. (jjiCJI £uUJl J5 Jl ^pjS/1 Jp U *}&-% ^JUI «UUIj SU-I 

. j^Jlj jjP jSfl Lj5j4 

^^oJl J (tOlp 1ftj5i *5l 1 JLsf- 5 jiS jiU04 Jp 01-UIm jj-rfliMj gljll O^Ladll .5 

<LaI j^S/I i»UJl (jj pLp^ Xsyj iLs^ J5 Juu 5Ljl» JJ J> «2Ui oSl J~oS/l 

Chaisson (2001 & 2005), Christian (2004), Cloud (1988), Drury :<£Ji*uSll <_~0 
(1999), Jantsch (1983), Lovelock (1987 & 2000), Lunine (1999), Priem (1993 & 
1997), Smil (1999 &2002), Ward & Brownlee (2004) and Westbroek (1992). 

6 . Lineweaver, Fenner & Gibson (2004), pp. 59-62. 

JJvlll OljjJJl 5ijtb ^4 (jwjdl y> Jbjll aXt> 'j-SjL JJjjf- ol ; UaT. (_JLpt gkJ. V jlp .7 

(p^mJI Jp LLi U_)5I y Jj> ^apj«J1 ^p jwtrll *5! Jt 

Ajjlj' -JjJIj jlxJJ .jljll y> ,ju(4 *jjf JJl ^.jJl ty*J (SjjIjJI 

oljjjl) apLmm. Jl ^ls4 4j>*jliLl «_^5Ii^SOl v1m> ((mmOwII bip^wf (J |^j 360 05 
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Lj y J a»>-jUM ^ y~d I a4_jiLi-l Oyl yd ap*-!! a~L>-1 jJI s_»S^I y> J jb\ ^.. / ».. t . l l >dy 

itjy- f SjLaj . jS’Jl ja IjJ jSVl <L*a>*Jl J jSr-Sll JJ»1 ^j£jl v-J-a l l J_p- jtjjjJJ tij 
Jijuiil d)lj_$JLil ajib . Juot 4 jjI jJl LfSlp J*> viols’ JJS a^jliM yu |J*< jSl ^ J»-S/l CblS 1J£ 

<£ jS'Jl J y ^y ^aj Jl 3 p yd\ 1$-* (_jjl—ii ^jd\ 4>-L-il l^it Jp IJa^M jOj l*« yd- 

<1 )j£j dll abj* j -‘yd\ £y J y jj-ti ,_j!l ^1j£J ‘5J.J' '- J ^_/~*^ da^y 

^a) iuo 23500 a® JJJLil d)ljj-dl 3»jSb® ajp j lla> La yj a4>-L«»Ll bJa Jm a. 

j^u j j5sj JtS ajUl i_»ji c y jSy>j ^ ■ - . -t . j l l ju iiU.1 J-a (4b 4J!•*> 4200 j>«j lla>- J*alA 

&yb ^a j bjui Jp oj^yry balj^p* a)j& a j'l^aj , i^/ya 4)*** 24500 

£* Jit oU^Uaij 4_i ^dy d)l j^*i OL^il y 1.1a ad)_j£Jl ®JJ*J l*bj .ilj-ill d)ljj-tll 
Mi- Jill .SLJ-l jleojV *>L../ia~ jSl dj£> (^JJl £-y jJ! yj a Jj>»il _JJl J y jjJj 
(1) yi }11 j5JLjj shurov, Zenina, Dambis, Mel'Nik & Rastorguev (1997), pp. 775-80. 
jS_^a ) jP’ | j....«...tJl ^t«aJ JlS 1,3 1 7,2 jA iyiA*ii ii J-L.il (1)1 jj.iJl Ja* a <«a»i il)t 

.(JJ y> 5i^i 3260 (^jL~a y _jJL^3l) Lf ^j 't , J j 

iGliese 581 U a^jNl <uid j Jy\ t 2007 (.U J .8 

jjJ ((5 2007 jja^at CNN 25 oLii^Vt IJa <*Ju&j j»J • df* 

( Jia CJyi%j ^Jlj t; jAj aalf—jl ij ®1 yj aa_j^> aiL*a >_J .^j ll — ; Ijj—a-jJU 

blljjj .v__5_j£5l y> ( _ r ^ill (_JLi-l (Ja C-iS^ IJjI <—a^ia V JjJJJ 

jjl 4«a>u J y- JjjUL-l (_J> j&\ ULa l|- jJ Ja 4P _/“)! a-L a jSf La^j 13 J^L-a aAj>- 

JLi .(jAjSfl (Jp Jaaij Li iLalS" <LaJaS C*jjj -ii Oj& (JLlJUJ a^USUl (_jl j .^,-^--11 4-Jb 

1_J_Jjjjl IJa 5jli>-jJ (j(1)1 £4>-jll (ja» (1 ij£y .iJli-l klL-abLa Jp aUj^ll ^laT ... i 

aJUJLa C Jj ajl ji-\ aJaJLi C.—J — (jAjVl Jp ajljJ-l i»- jJj Jp- JJ a^...L (_j^ijl 

jjji (illill ajjp ot j ^1 tyLv-Vl jip-1 ,y ®Ulc Uil® a Ja a jl ji -1 y yj 

y* Uaaul v-J y yJ . a,....^.Lll blPj^jP ^j b- aLp- (^jta (1)1 JaJ)>aLl y ydd I liA (1)1 

qJLa ( ^Jjl aj^Lau; jl r Sll b!5j .Ijal oL_^ l ..... b Jl ^l (_jJJl Ji’l JJ y >jSll 

b-. 20,5 Ja2i JU-j JujUU <_£j£}\ ULi ^^ajauJl j»UiJl_j ...j^Jl jl yj$\ v_-aL»»a c5 ^~U 
.s^j^jSll JJ y^\ y* (* J r*a ^00 J^l Gliese581 J«; Lf aaJ^p 

Chown (2008). a JUL1 J~-« Jp a Jtul .9 

10. Kant (1955). 

oljlja (J^La» .al.^.la Sal^i-l aJlA Ap-IjJj ClOVld (1988), pp. 10—15. aiJUll J~~> Jp ajiiil .11 

(5 y i—A^cj obis’ yS. — U SsLUall JjSfl aj^^il l^ :aL , - .a J*J aJjS/l iLUlt ol y — 11 

tsp jAjt- 2^1 (^jJl a—OOjJl jljjiJl aiob- iui klUj y-jJ .Mji al<lJb-l JA yjt>CA 

Jp«U-|-JiVl Jp ^yjQj j\ La ja Jb ji ^>-T ^ yj{yA ^ ^ 

j^L« 4,6 Jl ia li yjj*y* \j**ji* J^y *^Ll 

.Lu tw*Jj5 J 5^4 \jjl 
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-tP Ull_^P- jP j4Ai oXm ^j>-i Ipy yyp liplj^t ililA jlS aL*J IjpS/I jlS 

jI»«ajI a)«p O^jJp 2 I 5 yu jjp slaJb- Jp aU ,aJ l^l_^‘b JjJj iba-fA' Jp JxpJl) Ojjt 
lilloll |1UJ Ujj I( ^p^S ll o 300j 60 (ju Jbu Jp l> c}IX« J l hy yy 

.»b» j£ jl UUJ A j jl» :(Afew Scientist , 3 November 2007, p. 19) jjLi jLy 
AP^lp Jp _/^W* J^P ilLft ,_j-A l jjJLpJ l»W l j£Jj Ijj^l y*^ 5j.)P (A Jjlk-i ^ I j*J 

Ellis, Fields & Schramm (1996), Knie, Korschinek, Faestermann, Wall- UJ A»ll ill 
JjU lijj jy* dyjy- illi* dlls’ i2007 J j ner, Scholten & Hillebrandt (1999). 

,yliy o 7500 Jjw Jp tEta Carinae y>j Ely? J Ip jk- ^y>cJI ^iSV J^at dLi j 
Ofek, Cameron, Kasliwal et al. jkllSN 2006gy, Ip yjyy jl^l Jju ill A’ ^jVl 
Eta Carinae jlS U IpJ jlSUJL (jyu j£ .(2007) and Smith, Li, Foley et al. (2007) 

J Jjpj jpjIp aHp Ip 1 i*a 5 jJ»- Jl»- J i_py jp aJI y i)l Jd»pS/l jP OlS j£J illy yJCy 
J jPy Eta Cannae jl>«pl JjJ) (j ^oJLdl ^LaaII EJI j * 

. ^ aIjJjLI ojLp^-1 ^ijjIj 

yu UU- ilLp lAplla^ oIjjJLax] Ip h~>yi. l*y IaJUI oULJl CUauil ijLL-A- A _JL .12 

Jp JI^IAI J J±r 1 ul/ ^ ^ Hij^lS 0,239 = Jy»- 1 iLSyS Jp *UI jp jS 10 Jl xl,3 
.Aylp A^-jP 16,5 Jl 15,5 jp *lil jp J>4j |»l y» »jl y A^jP £j A Ajjj j^all #jl A~*S Ail 

c$y~^l ol>Jii,<ailj Priem (1997), p. 40. jp SpyJp aJLpLcII 5 Ai»SIAll 5 AyLl. 13 
#AjAI Al-jlS Ipl Ip (3 A_-jJL £W>IAl jp y~^J . 11 JjaJl 5 Ay»-Bj 1 J-AaJI SjI y>-B A»Jlj-. :._ H 
( J» l* iJ JM) yOSlI jJb»- e-l jj j j£> Jp i^jJl p-*!"**} fy^ £“ |»pLadl Ak--I y apLoII 

JpVl Jp yj# AJI jlf^Nl «ljj i^LuJl pUUI .JLa A jliy .(JflA' ijl (3 

.Apliall jp «^S AmpS ^»ui Jp A Ip y* j ilOy»- 

Ward & Brownlee (2004), p. 49. Jbll J_p Jp >11.14 
15. Morrison, Morrison & The Office of Charles and Ray Eames (1994), p. 7. 

Opticks (1979), p. 402 J Gleick (1988) and Peterson (1995). ijlill J_p Jp 1 Jul .16 
(-Jj aiS/b :JU jl A »br . l l a—SJSJI oljljdl t-1 jj olS u> Jl A^ s A jp j j A ^11) 
jJSil jSLw V i^JIAI Jl^il J^j ^pjuil jSJl jp l4sf a »yiA ^1 y^I J oUill iJ y£j 
yOMj ijSJl oJp^Jp Ay>-l J l^—A j oJlp-lAl «UaA*^l< Siy»d i__SI_^J| JS Jpji d)T Ijbi ( _ f »pS/l 
is^-SIA^'j oUill ju aJpULI ilaljdtsll jp <4llp J*J_) lV yy* Oj£j A^pLII .~jI^j ' * II 
IpJ Ip (J y*~ pjl (J^l—ij) -«lp apA^ l «JLe> JJb ipIpJp j! j p I)A^p i£"illj 

a-sja 1 ^ 1 a-^sO'j 4..-^,.t..l ' apj^>JlI Qijlj 0« Apjjp Jl lj~.»,.^ jLii Jp AOlS 
j»p<aJI jp y^Aj ilLa OlS Alt I Jp AA J*J l cS« jL*j .aJIpjA l 

.1^ Cp^p^UI j4pj a.... ;< JI jjp Ja opIpI aJ^I?- A i^dJl 1 . 

ap yuc Aikp j*yjip jt jju iJniJljj Kasting, Whitmire & Reynolds (1993), p. 108. .17 
AjyA-l AAkdl i_Ajytll IHp-'i/ 0A^JI oJU> A >■•>>*.,»l ^ te~{ 1< ^A JP A^—U <i-Lp> 

. a^—U ^-Ull 
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18. Ward & Brownlee (2004), p. 15ff. 


Westbroek (1992 & 2009). 4 Jtil J~- Jp .19 
McSween (1997), p. 119, and May, Moore & Lintott (2006), p. tjliil J__- Jp t JO, 1.20 

108. 


Budyko (1986) and Smil (2006), p. 22fT. Jlill Jp J*l .21 

Cloud (1998), p. 123. J*l.22 


23. Cf. Strangway (1970). 

Van Andel (1994), p. 90-4. ijlill Jjw. Jp tJi;l.24 
<J^ jr^~i j jV tjv Ijlom yS\ SjjIj—II ol^uLJJ a>«-j 


25. Van Andel (1994), p 126. 


^Jiil i2005 ^Ip (J .JjipJL] l j£a ji- jZjZ M sJlp JiJl <$>•j .26 
*^l (J ^O Jl J-ajj If j_jSo olS aL*J ^£«ll jl »_jJpL~»j 

iljll J jlS ,j\>- jjJ-AI IJu J«J j .aLoaJI J jL5b J& ^ aJ»-j ,yk»-l ^JUlj 

. oLp^JJ ajjjjJ> oJlS ^jJl aJLa_£1I 

^jL-Jliilkll jUrf-lioS Jlill J~. Jp White (1959), p.34ff. >1 4 ;JULi >a«p-_J. 27 
#Li-l J*Lcj i*5lj liS (1988) jJOjj , J £j J A'i\ ^llpj (1975) \*jj> .1 

Upjt a*J| Jl J.olSJli oIjIiS JSS/I i iS Ul ^» '•■**j . iiUJl 1 j aJL»p LajUipU 

• olj-l j fj Jau»<JLI J y- 
Hamilton (2008). J*\ liULi a*»- J .28 

® • Jij J jJlij j i~r ji _j~Jl |11 p <u ji ^ JJl uu« JJ Ijl>- J oL»JJ ^yjyj — 29.29 
^-u>- 1 klliij iii yi\ ja djyf-j a»U*JI< Ja^i ja IAS Jllc Jl oa,- Jlii J»Uj £ j _JL» 

J»I ^y iXljo JpLij iiJlill iJOLa j'i/l (jjjJJ iljlAI iJUJJlj . js-^ll s j jl oa 

(Jpbll ij2i\ a . i \jS> £>l-lj 0 jii\ 1^-jJ olJ-l d)t iiji?- JjaaR; _Ll 

Lehninger ijJ I Chaisson (2001), p. 176. j (J -zaa y> a^UJl gy. oaJI ji- jlUU 
^a kiUi j»pjj tAj»- ob5l5 oL-jjjAJl jiM V liLsJLJ i y>iyu (jj (1975), pp. 3-4. 

■ oLjp ^jJl lj^ljl-1 

30. Jantsch (1983), pp. 102-3. 


Smil (2006), p. 24. Jp ^1.31 

Encyclopedia of Science (www.daviddarling.info/encyclopedia/ oL^Lill iSLiJ Uw .32 
Jl^l t(1871) olilJl ^Ip Jl .-aUap- J ijjjjjb JAb ,(D/DarwinC.html 

liij^-jA OJ15 ^3l^J JjSlI •i’jyiJl JS il)} UJIp JUjB :3L>JJ ^L^jS J«pi i 
iljdl jJa J jl&p'b/l Uxp UaLo l J C)IS (^J {jA U> Uj) Alt ji .\fb aijs^jA oJlS Iglftjj 
lojl ji-\j kt-yai\j <Ajj ^ a....a I I Ljj^Vl JS jLj tiiiljJl « 

j-SI ol jyji aJ 0>J^ ijSl iAOj LsLa-S o^So Jj OIS (jvjj jj i_-S ja d)5j iS $y?y oJlS t lJ| 
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SJU-1 ^JJuy nuoLoial yl iJJ Ji yaSlI !1p Jib JpJ JU-I ijJyJI J aJi* “illi j*Py l^5*j 
JUi J jUj t.u~—.4 ji ^JUJl ol illkiJJi £>y .*4jJ-l obJl^jl J£is J-» -b-y^ 
tSU-l J-a>t J JU-I cJyJl J ybUxJI J i*J *!/ yJ iy»*i AiJ> :vJUs>l ify^ill lip Jd 

.«Silit J-tfl J L^ji jSUj »jll JjJj 

Pleij (1995), Whitfield (2004) and Koonin & Martin (2005). vJVill J~— Jp ‘yksl .33 
Up j .yy-iia ji- J {yyr ^ Jit SjUi-al J JpI—S Ji *lyT k*~a> c.. « -n ‘2005 Jy 

J£ J -Sllyy 5 f oit jb aLd 11 yllll sUJl 8jL^L ^yy*yi.j^ l*yil ,y> 

Ip y»j£ jjiaij Ji aJL*J y .oli-jyyll SpU»p j IJp- 0Ji y^~*d ‘Sbjl-I la^^l 

jSiv (jjj “HJU -Lf-iJ £Lii-.ly obJjyJl SpL-» l^plku-1 J Ob 3 J»jJI v'^ 1 ^y 

JJ4& jy-il J (^iJl u yJI (lip yijb_- Jp *ybdl it kl-ijj-' ys'y'yiJI^jU 

.sU-l 

34. Chaisson (2001), pp. 169-70. 

35. Niele (2005), p. 8. 

36. Cf. Caims-Smith (1995). 

JjJy .alill ^ajl» Slji-1 CaJlat alai^ *4l y>;£ oUT yyj» J Jatill t5y*H y° 

JI Ji LjJLp jt J> 'Jj -i-LwJl alp y» l»ysr 0b l^^l J jlUl y 

C--aial 4 _JT j_j$ja jip- L^i-I JaMi Sill *J 5ila £yJS Jj OUlay loi-tsi SOLa-5 ilya JI ^I—p-I 

.^yliM ilyll alp SJIaIb 

tjjzro (_Syj . J1 ji>- (jlill) yliJl i~pb '-j laill Belderok (2008). jli>l .38 

tjbLJJ ^y^* (2006). yiiil tS-»- jjp J yA Ifl jl •‘\ C 1*J1 

.Obuj j^iij t^gJwU Jia ^ j teyry 1 jbiJl Up *y£ oLa5 

.oLl-l 4i>>i! Ji d)lill ll* ot jy£ J»- JI yll ^ 

,jjjj#L>JI Jugal I Ljllgp>^La 

J j *aJU ^ j SiJjCa J-flUl Up J l ^ . li La pJj t ji\ olj^klJl »U; eilp^ll ioJpw-ll oULJl .1 
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• AjiiU*jJl aJLa (j j£ c i> - JliJbj yiLJl S*»l_y (j o-Uia i^^pI ypl 

J^ c.L>- JUJLp- yj ia-aJsIp yil^ pS| Jp aUJUII otjU lA>- J-jJj- C-s_j j Jai#j 
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.Muller, Gerardo, Aenen, Six & Schultz (2005) <. JL1I 

15. Kennett, Kennett, West et al. (2009). 

16. Cf. Gamble in Cunliffc (1994), p. 18, and Wright Jr. in Reed (1977), pp. 281-318. 

17. Smith (1995), p. 211. 

18. Harris (1990). 
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a»$a aAL-a sjLrtL Juj JjlSU Erdkunde Im Verhaltniss zur Natur undzur Geschichte 
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ja U jSm 5 jjX» oLL-j :stromatolites obJyUj 

.5i j yi*Jl jjiU-Sll ^J-9 L» jj-ap 
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